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agiwll 



(_jJ-ll d!Lb^>JI £ JUfc (JS-^' S^>«-1 (_7^Lx>. Ll^J_G3 JuSj 

L^oLlS 3_LijSj i3_pJI 3_lL>JI ^a 2l_i< l!JI jjJj ^j-23 
^^.a j3\ (j_o «l_l!j^j>JI Li->- jJj j j II Lax. Sj_cisLa^ 

fjJt til Lc y^z yz 4j^Ij dl^Ii-lj i*_<i^>J,l (^^ji (j-o 
liLsllaJlj 3->,^tlj s | JJLII r-bj! . Li.jja._aJ 3_u-uL-u^M 

_j_« I fl^3 j T" *-* (Jj'-'-* J Lt^ j j la * a (j-« <T' ' *^J * ^ 
oJlj* (j-oj J . S ". , ,. t I ^_3 ojLjsol «j3j_ij La J jJ^lS 
(_j-&_9 it—lLlSLII IjUfc ( _ T 3 SJULa _J_jI CjjjJ Sj-uoLaJU 

__y3 (J-iA? L>rh!-*^ LSLp" ^Jijji »i oUll J-;LC. jJLl 
3J_JjJI (JL»-j_J QJj_) iil"itl ^jao I Jj a «GJl»-I La i«GjJ3 

4jjjjISjjLSL!I Sjj uaJI 1^-uS !_g Jljuj »l oUll c Vjjfc _jx. 

tf^SLa JlSLj ^JJI i^^Lu^VI jiLlU dJLoLill /<JL«iI 

d) La_H-a_j_) 2m I Q^-J '"' * &au ' a i 4 a '^JJ^ tj-*' i na 1 
jjlj-j_a z.jj^jJsl (ji j-j-C .^(jritl (_y^Lc __, i rii't i n't 



(jlj^l _jl jJi!» '.(JLa il 4-Aj mi 1, 1 5j_j ' - — * 1 1 ojtjfc <U^ 
jLj J I i'n{\ .jLalxVI ,j£. fjLAJI __L>.j (jyJitlj (j^J 
i3jL)2 I_j ^LilaLtJI Sjlja- <jjuajkli _JjiC _, oUll CU^g-JI 
i a j i ,-. ' n __L>-j joJLjlII _ji_j iJLpJI ulj^ (j-a ^Ljejj 



pisJI Sjjjjb 

^ J * J LJaJI «L5^_t_l,l (^JS siLdJJ 21 (jl (Jj t^-;U_a ^>-L_u pJ)J_(IlA ^Jt> 0j\-LUA (j_a 

jj£ (J^J (<sJ (jlj 41jIJe3 (jSLa-l La (_3-I| J^-i-a -iL*jl (_y-^- *(j-"" l_£ Cr^ L -' La i-^ 

. « L_2j)jJt_a 
i(jA-!L>Oj jrt-ijiJ JL3 ^yl^. ^pJU (j I o^Lxj iji. I (_yJix^a (_gi ^^3 L»£ i/siaJI ^ySj 
t*L_u^JJ (j-^ < i n*fc_aj t Jk_j_t£.J (j->^ H ' " a J ' ^ ^ ° >■ J 3^j9i_i£.j t(jl_ukjj (j-^jL*_aj 
i(j-uLui!lj <ly j^j i "j 1 1 j <_iL<SLll jLp «_o ■" j I . >>al I jja iilj"n"ij ^ " ' " 4j»j tj^Jj 
(^Tf-ljLjj Lai lifljJUl t_JjjjJI ^ j-uJI J.^A~ ^,,1 Ml Jj2jl3 .fljuVI ^yjfcj 

(_£ (jLtill j i a se * J La-Lo (j^Jj - (j-G^Lisj V sJls-Ij itsLSj (jl ^"'* 17^ d-*^ 
jjLa 1 1 j U , a j ^3 ( j7ij<_i ( _ T lI! 3iL2iII ' " 1 L La » a j ijuuasc Jill ^GLa-ji^ial jLtal 
oj^Laj L^-lJI ,_Lu3jjj cy-*-" jjjjLiLsJIj cbt-ulaj I (j-uljJL a)-^} tj' (*JL*jI (_j^Lc 

.jUill 

( _ T 3 uji^a (jj^3 j! (_jJI «La-L>. 2» jl oLula La (_Lu/j_ii3 Qa2j m-ij JLs jJLlj 
(j* Jl ' a llj i\ a Ull jLi£ (jl . «(3^ (_,l^ Ui^ O ' J-* *^ '^Ijlt* La J£ i/oJjJI 

j,j_^3^!E_1 ^J| ^(j'ljKj (j^J3j I i-l M (C^-ll (_5-*J 'l£>*"' 4 a I ii (_y3 I 1^1 J I (jjSj'l |"|J 

aJlJLj (_)-«-»■ LajLJ^.J i«GLl>- aLjI (j-a ajj (_p (a-"^ (jlj ^L5-a jlj_l^3 
(_gjjl (jjij-HJjl «lj i_ii nit iSl_<ij_flJu ijJLlJl^VI (j£, Sj^vLc 4jLjLcal (j-<-»JI 
(jLSLs (jJijLifc Lai .j>Jl_i_> SLvo^ill «U tiaJ^J (_^-! ^j^-» •"■' (jl <"n nl i4jl_cal 
(jl£ ijLCa^l «GjL>- lilj i<U1llu^c uL>J| (_iJJjJ t-Lu^o Ji I^^SL^a ■ La ^_;" 1 uj 
jLcf L«^ . IjUJ-a- LaL^JI »l a in tl dJ JjjijJ (j^J ^ 1 1 ^_'J -CbtjjjiJ dJLuAJ 

L_ii_p (jj^_u (J-u_u LaJ_t£.j .Cjl^_a » w n «^1 1 nllj t )jj>JI )) 4_u£i3 4_iLo (^g^"i i ujaj 

jj^. c-<_L.t3 3Jl_ijiJi,l <_l!j3I V iyJJU :t_ iL>-l 2 jjI LaJI <G| jl Lajj 1 •■! (_,JI Jj-ojj 

.« IjjI liir 
^_uSJl (^^Jjso LuSjj i4_j_a^_jJ1 ^j J^ (_^b /ajijul ^-pJ (j-a ^_uSJ1 (_ 3 _L>o (jj 

i3_jjJl_lJI oljl j I ^j 3 j) lalll S^jjiil (jij S JlAJI i~iM c I A"ll jlj| , ^ ^~ jjx 

4_iji3jj(JI Cjljutl Mil, Ij 4-Li.aie iSJI CjLLoIII (ju )«-<t»J i^JJI /fj ' " 'II tj ' «a 2jJ 

.oLaLijSVI » ;.^.*(jt tl ^l^ij^pJI oLajuuallj -3^.-A;t| SJUJIjr-IJJllj 



c^-la^ i(jjjJ>-T i_dLia> (jf ^ i, ijintl i-aLi^l jt lIu JL2j La i_dLL& Jljj V 

i«Ll>.L>.jJI Cj^-lJI 4 j i'iiJ Iaj£ ijjb^jjl La ji& I jjb^jjl (_ 3 JL<JL>JI (oJjJI (jl 

jASLj dJJ Jl5 iSjLiaJ! 3-j-L-fllaJI <_il mi{*>U 3_lL»JI tt iirVi'q it-jj^j^JI (jfl 
. eUJuLul Cj1j_ci3^i1 C<- tS j (j^->- (Jjj-uJ^J.Ij (jfl JjjlJuJ,! 

jj_oi_i (jl*"" 3-oLc Lji '^^ (^LLaj^aJI (jLij-JI (_y3 (_pL2jiI (__>I3jju (j^>- 

. L^-i I nij -1 j >i 1 1 1 *•» a 1 j i I «J (jl (jU,jjJI - 1 1 a c I (jja JljJLlc f-^SjJJ i4jjL>o 

J 1 C I (_j-i->l (_y3 i((S(_gjJ^_ll3 j<sJj(JI (_)-&» (_ylIL2^ *I^J3 ^)^*,' 4 y i"i_t JijS dlljiS 

i^jlijj^il jl 4jjj>U jl 3_lcIjJJI SjjLijSIII jIj^JJ 2 * i < a t, I oL£j_iJI 3-ojii-J 

SJl^vIj (_gl_i . U .*j* d-~\ .^* ^g] j_gjj (JjljJ (j^LIj .4jj|jjJI 4JsLLiJI CjI mi it jl 
. (j\Jj_AJJ^_a 3jl_i-iu>J1j ^ *± tlajl ^Lfljl ^_A JljL>-^j1 (_j ifr (jl (j_) ttfjufc (j_a 
(jh-J (_gjl_t3 (_, ii"i^ ( _ T 1^. «L<uL>. «Lijj (_JjJ (jl /o-AjjI /oiaJI (j£. (_<IlSI <j^>- 
dl! jJ .«S(J^jj/i fljj Laj dJJi (JI-2j (jl (jSLx-i Vi» : ( _ > Il>-2| I j"j i<aj ji-lj U -1 ^ 
CjVLHJJ aJ-tb (J-«-^- <j I c (_j_ijJlcL-u Ji^ 4-lJ. I * — ■ 1 1 L^jI^jJl^o (JjSj (jl (J^l 



pisJI Sjjjjb 



gjiM*\$fel\ 



fa_Lc jIjj J^Ij (1987 .1915 ^1 i . 1 J^>! ^ ^Uajj-i) oUtP^' f>^ f*^ Peter Medawar (I) 

^^3 4jj^c_J Ij-jJlSj (CtJj-jj -a) x-A 4SjLi-a I960 aLc i ilaJI ^^3 ijf3^ SJJjIj* jL>- ^JIaJI ^^3 <tcl_<JJ 



-1 L^cVl 4^: 



>JU 



j_uajJI ^ iaLSlII ^ya cry=-^J t>u C. P. Snow l_<jL£J! 4j Jl^ ^jJI jl tXJI ^J LL& SjLiVI (2) 

»jl"'gil cul\ » (jIjJjlj jj^ -■!,! <JLLa ^^ clUIi_5 n_)j^?l 4^Lojj (cIaJI iaLflj :i±*j_l>JI 

. (Impressionism) jjj uaoJI ^^ 5j<- LU'tVI 4_._ujjJJ ^^J] ^jj-cjJj jjj ■~- a L:r '-uuj£ jj '^ J (3) 

, d j ij /i ^ j , ,. 4_j La ^j_a J-^ I L - ^ I -^-9 9 ' tj 'J ^ i J ' " ' ' ' ^J^ LjJ I oj I 4j Lj ' a • <*• j I t __) U, I ■ *j < "j ^ lJlJ La (4) 



8 



jj-« IJljI » k a ' * 2 J^H f-y^ ^-4-*-* (J-*J t ^^ i ii i ! 1 

SsLpJI 3ji^>- (<ii«JI jlcilsI (J-&J Stlljj-iiJLi Lt-L<t.-v 

<Cb!j|j i^jl^ujjj Ioj L_ij£ >lla Ij^JG . ^ Jcv ^j c^ J^ 1 ^ »*»~J f^ 1 

I -i j 'I aJa? 4jJ>xj 3^-olj-i 4^>Lc: j^-o^l U^lP ^ ^' ^^ ^LiP'j 



«• 



(_,_!_£: JLLLl 3_ui^iJ j»l (j-A liili £.09 HJ^^Jb c^lc 3j^j j_a ^ILj, ,>j 

lj-,ll^i J^tUy.Ca ^ay.^UUtjSL^tt <_.« o-^ dH^ V^ i>^ 

I - l ~ • in i li- --l-i- ' ' ' J-*' iJ^ lr* <L " 03-*-" 

4_al oi <M Jljsjij ^-lo2 1 (Jjl>- La Ijbfcj i£Luiu djjl.3 

VI J l jl i,i tl ^ J^3-j Vj 

ijojIaIII (j-o (JjiHJI £y\ a l~j i4_lsIjJI 4-ajiaJ I (j-« ct-^-J 

(1964 

" ^^ j*j Ji*u «ijjs wib Jj' 



pisJI Sjjjjb 

4 r i W \\ CjLlILS La) t^ mia d i mi L^>^_4 ^3_lJ I 4Jjl>- l_4-4 i 4_Li_u_lij «Lps_uo 
iSjjj^ iMI 3-cjLJI <j^£>Llal aJjlI irlj>" Cr^ ^b -^ 6^ C 1 -' cpl^-" 31aL»JI 
(_ T lIl Sj^-LtaJI 3 j ij ' a 1 1 ^-^J i4_u^_U1 4_«JlJ*J1 i^jj-u r^^e_« (j_« (!>$"' tl>^ C 5 "^ 

IjljJjj'C i .J 3JL-3 ^^a 4jl3j^j(Ji,lj i L^>2j 1 500 aLc Jij-ijJ JjIj_l>- (jLuill I j i ■■ j 

«\J3^C i _ T 3 d i nl-*. tfJjJL) (j imS ' la 2 i ■■ ) J-Aj (j-u 2ijS_u (j_u_)JuLJl Jlj^LcoJ {4-Llioa II 

(ji V^Jj '(>^-! r'jljl f-'J-LU (_j^- 'j J ^ £ .' ' <3 J (_tSLI l(j .1 1 ii 1,1 «L2jJiJ^5 lIiLu ajj 

^SLoT U, i^jjJJ j_ujQjl OLlLSSjj ,_L»j>JI «_Lo (JjL-u^j »l i n ill Jjj JlS j«J_*JI 

.TtUSE-U (ji »l I nill ^J^tll 

J_> " . i i •■ se 3 J^vjJI S^l _i i ii (_,lr 3-<uL9 I^K (^J^l ' " 1 1 j I laajj I (j£j jaJ 

i La jj j (jLJj_<JI (- I c bt-Ja j ' i a J dllj (jlSj • jj-JI ALlaJ (_j-^- £ L*SL3 CxjLS 

(JjSjJj ,jj jJI (jSLIj i3_JLLjVI 5 .^j'.ll j ,^<- ^-^ I ajlS allalll I juijla JlSj 

,j_a ^j-LljI j j< i.M M.'tlj-a Lr c ju j^>-Lj c^£ 1 395 aLc ^^ia i3Ia <jt dil j 

«UjL>- (^J (J^"t i"il (ji *L>-^Jl» 3^_l>- mj-^ ^^J-^u ij^l '^'J-? 3^-jJLuaJI «G_bju« 

La£ i«4j^3 «U^Lj_u (j_« ^j^Ssj (ji mj^. i5j_tuL«Jlj «LL«qI1 (j-o ^*ji r t5jj^ i<t 

ljl^>-l 'j '"-^ (j_«LiJ1 cj>^' cr^ lt^" j***^"' (J^~5 * '^^ l£L?" mi i ^LS ^J 

(ji uljjjj/j jjL*_i3 2^ I U", , ,,U ^jLS «jjL*-i3 7rljlj» Ij-JJI Lr^ " ~" a (*-"'2m 

ilaja 4_La i_!j^JI I i j""* I Laj i ub (jSlj /<sJ (j^Jj i LajSUl LlxJjSLII LcJiieJ 

r-jJJLi L«jI 1 1 Ja-Jl mJj^>.| jj La .1 ^-Ql LuLvujI «_<^>J.I (<JUl!I Jji^- Ji^j 

(j-oj (^ mJ| t j Mir xjLvuJI (jj-^" cr^ *^JD^ tlhP.i-*-'-^'' 3^-^" j-^ 1 ^^^ ' ^i i ^ a 
(2) 

(j^Oll (jj-ill (_y^J • J 1S1C (j-oOjl (jj-ill Mj-3 VI (_i3jJJ joJj IjjJJJJJ ^lLlIUv 

pj_i Mj-ji° cr^- <— ^j-y I- '^h^? ! mj-2 <-i!i-i-& (jl£ 'j uic «_<j<Ll!l 4j\ jjj j iSig 

3j_aj mj^- foSLa. LuiaLS (ji Sj^ iS3j J-Sj .CjjJ,I LjIjj^. (_ylll /cjIj^>JI (j^ 

(jj > .j ' a * uLj-lx-id (^Lcv (_^b ^ o Mii /cJ)> : Ju^LtioJl i ciSLs iCj^JLu 4-u-LaaJI (j_a 

jo_^vL«_I,1 LJiJj_a t(j^ i n *^>* jjjj <i i^i j^HSjJI 3jLc (j_« (ji^5 i«4_ajj-LiJl <>Jl$j 

Cjaela-Laj (jl i l^iLsol ^' a J ■~"'" (J-oLl!I (j>^!l /yA2-m jl jS (j a AJLi j^'imi! mJJJI 
Jjji^LcuJLi (JjJljlHI (j-uL>J,l Sj^Ij^j ^giiin'ti I^LujJ jLa-VI ajj (^ o^LSjU-oi 
.(^Lui auI (_j^>- «UljLvu (juL>J,l (j^. Cjl£LiII LlulSj •" & I a •"" • ■■ a mj-3 
j_A /. Lag (_pa^_a-l (2^ *' '^* U g (j-\_a3 2l 1 (j_a LLi3^_a ^_i_lkj ^Jl LljlS^ La (jl 
•■i)»l in" t 4 j j\pJ 1 aJ~tb L'LLlt--v Jiia isLuLvuJ^/l 4jjjjcjJIj joJjlII (j-O djji^j 



?,5j9j-i2> ("JLaJI iJ* 

(j_« (J-**-* t— 3^>JL) 4_)L^aJu j^ejulj (j^_L>JJ (^JS (J-^9 ^Laa* p-ilj J)"' '"' ' (J-^ 
,jjej ^ylll (jl JlLJI (jl Las. SS^j^-JI ^yJlj (jj-i^-JI u^l J-al J-II La J SjjLLa-uiJI 
I ;^>alj "j j'' (oiaJI (jl VI i^Ljia I J^" (juL>JU ( _ T 3Likaj L#jya- i m_) jjje-flj (jl L^J 

(J_oLaJl!lj "J I U-SJI (_pt-0 (jJLtJIj 3jj|jJI JJJjJljJu (J^-lj l(jLcujVI (_LJ^L_u (J.O 

4j ■- i a u (jl (_yJI 3^-UtJ «iLl». i LSjlaJ Ij^j oL>oVI I JJt LxJ JlSj . <ialjj>-]lj 

(jiLlJj (_ylll (_yji L&Jl»-J (JJjLJI a\ I l|-v| (jjS^i dUj (jjj (j-°J '"^-^ (jtR" l_l^ 

/■Ja-mAJI jj , ^.« ll .JJ jj^j^ ^ ^ * j ^ ^ La) - ■*■ jj I j < ^» 1 1 ^3 
(0_$_>I cA^* - (_r-^ i4_j_LSJLll joJjlII CjljjjcLa l _ 7 ic "icj-cuj (JjjLlII JLl^.1 jJL! 

. ftlJL«J1 ljui (juljJS Qj I J Je J 

j j " "' ' "J ok^ jJ^jj u^^V u 1 ^ ' j^-^jk- u^j 1 - "bj 1 - v^*43 

O^S j Lxj > o i n _) («J 4JI jJljjj '^ i jt I 4jIjI^J3 jLjtjl (J^lS a I lalbLl (J-l«j*_l1,I 
:«i_!jJI 4jjj^a» (JjlaL>JI «ULq (_y3 i4_uji 1600 3^=-i (_Lt3 ^* La i oAjl (jjiJjJLlI 
(_gl JljJljso (_5-Lc (^-JjjLa LkiS IjjjSLj (<sJ r«-$-il (Jj-o-~^-'lU LlI j ■ ■■ flj <_ i-p» 
I -i jH »'at (_y3j I i j~lj-- (^ 'jr^ La^ili-I LJLc (jLaJliej (j^aljjJI J-»^=J '.'."" 
(j^Sj i4_jJ3l_Laj 4_l3j ^ " I J a (_yi I i J '<" J£ LgJ (_P=jji1j (_ylll CjIJlS.'^I (^J 
(J_x-£iILj L<i_i3 cdLLA (jl (j^->- (_^ 1 1 o (j"j rt (_ T 3 (_ 7 IL>-j t^£js*-2] I ft^jLij ^j ' a 3» 
I i J 'j J ; '"'J lillj f-°J LoLxj I i j'"* «Lij-c. L-oul lUku^Si ct-^' JJ- a '^' a ^*&* 
(j\-i ilJL^oLflJI «Lj_LojJI SjJLaJI j us 3 «_a ij^xVI I o itjijvi 4 j iSlj Lxj) ^>^l 
.«SjL>-lj pL*>- 4_lLjjuj 3Jl>-Ij 4Jiu>J ( _^ joj JlS (_L«j>JI (jlj i I i j xi > Vj 
(jjj flgjLJ r-^jjj»^ 4jlaL>- (^ ^^Loj (j^ JjJl«JI (jL? <-;JJ>S Jt^ (^^-J 
i ^j La b (J^-^m lj-1 lr jjL9 dil IjJl2^.I (^JJI Geller j I j > j.a.1 mil (jl 

.?uj_ijiJI (julj^ J La «J (jl 4-cSLxj 

(j-\_> Ij-j-j-^ La^a liJLui (jl jl>o n_gjL»JI (jl . aJVI t-^3 ^\ cr^'-J u^-^J 

-It-, ,. ,tl ( j_ a 4JLL0I » L2j (jjfcLdLa .(oJLtJIj (_j-ml J i nllj (jjiLCIl (j^ (_p t_ljjjjii 

i*t mJI 1 JlA Ju^D Jlj_<ilij1 (_2-l£- •"J'^"'-' (^ulj I ntlj t(_LuilJI /C-Al_l£, 1^. l <^Jtt T lJ (jL) 

4SJU-« Bj£Ju joJjiJI (^1 I JiSL&j -4jJi 4_Lo Agg^alsej d Sjj Laj j^'~ l J a (<sJL«JI Lai 

« (--Li^aJ, I (JjjjlII /, j~ '_' (ji3> I J-jJ L4JI)) ".(jjiSjLa (JjlS I 3 '"* l_ <HS (_ylll 4j^j>JI 

(«J 1 1 JLJj j ij_LJ j I 1 no illj Li^uJ iS 1 nl (_y3 dj-oLjtJj i(<sJL«JI *Laj| (j-gaju (_5-i^ 

(j^Lal J^VI u \ r jl 1 1 j aAllj ( _ T iiJI (j^J ajjui CjjLaj (_gl (jVI (jJLufc Jl«j 



II 



pisJI Sjjjjb 

aJJt ^S Cua> ' J 1(JjjLlII (j-u Sljl molt (_ T ^c-ujii I ( _ 7 i£.'i/l Jill (j-a i—il^isVI 

I j i^-*-" (jill 2 ajJaJI \l jU.ul I ^Ar 3_^Lv 2 2 j U | j^vj 3,^3 jj^j -sla 

^yjJI 3 2 • La I I 4— -i 1-H i 1,1 3_j-i!l» JS i"i"i 4-u-ulj i nil tLLaJ-uJI J_*j j&Jj . L^af^a 
3_jjjjLlSj 2j 4_jj1j^vjj_i 3_jj^3QSj liJLLa Jjlj <J L«£ . «|_£^i.| J J La i aj 
j_ukLjj>Jl 4 ."ij^a^j'ii n a LlSj sUlaljiiq ijJl 4-pl^pjIiVlj j&LlII (j2 i4jjLLl1j^j 
•<J~J' _0 (j^j Lr^ ^dJ'-^'JS-^' *^ foi^o (jl C-u iiotl (j-a (jLS !_gj"i i ii a ^1 
^1^, 4_j_u£uLLt^a «Li£,LaIL>.l ^ N ,"■ n j Xl j ,".^ (jjaLJI (jjJLJI t~& J flAII (jlS 
(JJJLX^CJJ jl ipjljjiujl ^^3 QJ '"'■! V » Ij-^J 1 (j^ j 1 - 1 .^- Cj-^ ' WjUJ' (-7^ ch* 1 ^' 
(jLSLa (_p (_j_2 Jlj&i mi_) <-j-Ll (j"-^J "^-^i-*J ^JJ La j ^J^J ** ^ " ^Lt* - ' ct^ 
) inn La jjjjUJl («-$-! %£Jul2 t«LjJL» (Jl o < nl (_ T 3 *\ < n~w 2 1 jj^jAm (j-Uj i n" a 
d mm* 11 (_3j^_Lb d 1 1 ill <^j lmJl* rt (-_3j^_Lb Cxjl£j t^$_La I j ' a 1 seli * (_ 7 ^J «Lc^_tuJ 
(j-a J_o_-a-lj V Ljj'v K (_,_£ j-jJiiJI (jl_> ^^LaJI «_a i^jjJI Jii^JLi Ljj£K (^ 
*sJL»JI u<i." Ail JlaS i La Jo- (_,JJ liil"^e-a (jjjj ^ «_iisaJI (jl£ JLoJ . -5>JI 

(j-a Jl^il!! (_yLc Ij-iLs (jSLj joJ «Gl (j-a G. Lichtenberg r-^jJu-iSul . r (^JUt^M 

(j_a -* J o La * q tjLSj t(jjjl I ii I llj Cjl I n afl-ll lI^^JI (JI^Ld dn\\ ,>. t (j) (jjj 

^'^"" (jjjL2JI si" Mill j £,J ' *"l vl ,^.-^11 jcjjIj^ CjjLS La LJLcj . (JLaJa^l 

^cl <_>ujj-ll I J-& Vljl SJiLUllj /o±«JI <j£L! n-aLjj'i/l ^ (jLCJI j .'.r ^yJLc. 

. A^jJl /oJLc (j-a J-fjS «j->- 
(j_a 4_lJL>JI Sj j< 1 nil <lLaj 1 ujJl (_jjl3U,l 3|_l>- ojjia 1 u| CjLJoJ I tuS (jil 

(jj_o_«_Lj I j djj Luij^a I j \> -ir~\ (jl (j^j^ej IjjLs LxjJi^ » I > < i"i I La Si_*^,LlLI 

q[£ jjia jj Mir ^aLJI (JJ-2JI (_y3 Lai .(j^ntll JlC.jJ 2 LjS 1 nllj Sj-culLl «Lj£ 
A j i'i^j CjL>-^J (jSj (<sJj i)>jo-a-ll (jlSjijjLA Lgjjl jl^j (_ij^JI (_y3 SLpJI j^3 

dilljl (JjLiai! (_ aS[j i-._i'iIjU\I (_gjLa 3x.j3-° ^j 3 a j • II Sjrij^JI ' Boucher 
cjI ju 'j 1S1C «_<j/LlII (jj-2JI (_5-3 ^jjl^ 1 " »l (jl j_lc . L$j (jj »" 0" 1 nj IjjLs (jjjJI 

(j-a <_aW! 3l_p- (_jlr i2jjj_J| CjIjI^IIj 2 j inll 2^jj>JI J • a a i i Lj^J (_yLiaj 
cLa-j-i uJ (_3-^Jj j'ji* (_yJI i2JL2jJI jsJLc «L>-Li^ (j-a (_ij^JI (JJJJ>J IjjLS (jJJJI 

liilljl jl i (j_ujjj_a j»LJjj (jSuj 3jjj (jl 2^ I ;,^.tl jju a, i , ,,A~ -jj ^jli ii 
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/_^ 3_jij|j_aJI 3.M» i nil (jx. ( _ T iisU,l ijj-^' < ^ J '-J-4- 1 '-*^ ur^ jjj "— " lj-il£ il^^' 
(jj/JJji (j£, (jjILa_u ^JJ-!I IjijLi-a i Jj^SJlJ «L2j JL>- ( _ t 3 jl (j J-cJ 4_b JLo i_aljJa I 
,i <l ,*:. r- VI ^_»_jL) ^ I c (JjJ^jJLjj 1/j-ge-i.QJI a I «utl jjjjcjcjij^ n_gjjJa i ul 
p j ' i a 1 1 CjLS^I ij$j~ '"'_IJ ijuij^Li «LiiiSjj_o 4 j i n iLajijj «Llcjj LiLjJ OJ'A/iJ 

i _ T JI ^jjj^e-j-ij t /. a* I j LgaJ I ^_ T 3 5jj i iill ^^>.ljSl ^LLJ wa '"^*'l ( , <",,~*. ^ya 

l^lioi fo^j) (J^jJj J-& i(Xp ■ * U ii'q Sjji^hII jljll AjLJ-"nn"t ^ylll 2_c|jjj| 
t_!jj^JI ( _ T 3 sLiCjJI (jjSj o' j_9 :: ?i * ' j«L<j-!Jl3 A-oLjjj 5j(jJa i ul (&^3Lp- (_yJI 

jJilS/oJjll Ijl i^ia AbVl ojufc^ IjijLu Ij^Juji cljjjj Jl3 Ajjt VI tiilj^yJI 

(j^_j_a^lx.VI ^jja * I 4_La 3l ■**" i ul LiS tjj* iliTI 1 Jufc (j-\_*_uJ)^J, 1 j^" (J*-* ' ' 

.(jjjLiL>JI «UjjIi3 ( _ t 3 (j^CjLJI 

CjUL<2_cJI 3-iuj •*• • ' «aj («Jl '«Lj3 La (JjiaSl («1«JI (j-o <j^>o (<sJl nil!!} f-^J 
^a^Ilju fcJI ^>-l ^-ULX-i 0j\ t L^ULl^ _}1_}^j CjLaJuu (JjjJijfcllJ «Ljjj^_xId )1 > <?"<< nL) 

u o LtJI liiStoJI i_aL5jl (j£. (j>Lc:VI (_>ujJI v 3JJDI ^ SI " Q3JLS Liluj-u 

(JU.I (j-a JlJJlJI^. JjiVi i ii iq i J ■V.aVI j_& i2_3jjt_a (j-o LbjJ LXJ JJ- ^ I j_m i iilj 
i", Muij iSj^tUI ojla (j-u-aJI Cj^>.| Jiil Si ■ iSli JaJI gjJa-LdaeJ ( _ T 3 j^IjIlU 
oldSlj iSji^^a JL4X.L1 tLjltll 1 M<*a ,.i2j"al ^",tl 3jjill» : LALaLa lj^t*3 I g-tlc 

.2 ji ill j 1 nil L^ljufcl J^>- S-Jj^l ol mi^LULi \(j\ <\c~ Jji jl n~.-»- jll j^Lt^ 

(0_^_o^L^-l (j-C- (_> ' ^""' '" 'j>- a ' JlJLS i»i I < II (j-a ^jl^" . ..tl jjji>.LJI Lai 
j<s^>-L>o Ij3-*i D'j iftt^-il 1 ul jS^ (JJJ (j-o ^a^JLiCl \jij i"i M tj^j '^J ' ">J-^' 

uJ\ t-i-L^aJI i.rtMitl 2_LaLSiII SjjiJI c^jijvjI Jji Sa^cjiill cJl^ liL^a 

(jJI (_gl it_!jJLll /_S (jLuSJ! l j H a JjJjlII (JlLo (jVI jjfc (_g jdl (ji^- 2l JJ-uJJ (_p-a 
)t_a ALJ> i n >l iJ7 -& l^jr w <•> I ^jjjjl *^La_ul »1 i n'fllj ^JLv^jl ^j-* tjj^-* ^i^ 6 -* 

^LSjI ^2 n_g al i^alal jLi^jI j^ ~n ^1 (<s^3^»- Jl2^ i LaLxj ^j n'C<ILi s^.j ,ull 

j_)_»-" (j-° -i^T-J-II ^-jl-o-^J '*' Jl t!-^ ** "** La i3 '<y** L ">£ (j^x^-Lla Lt-Lg--v (jjjLlII 
V dlli (^ ( _.j i nllj i/<sJjl!I (jjj ,j-o }L=eJ (jl (^SLxj V (jLllLt^o I o it i^^Jcv'i/l 
(jJI (Jj tjlj o" i uLi (J^JI ' • I LalS 3JjJl>- Cj^*C mio 2 j -«- 1 a a ^1 i . . n-^a ^^JU 



IS 



pisJI Sjjjjus 

(j^LxJ Vj isl^ij L7^& I flnjjtVi /d*JI (jjj (j-o ijSLxj V Sj^ljjil S-SjjlII (jl 

x—aJLaJJ^ »l o I » II J-^J "Ijj-uLi-oI 4 I r -t <_a Ltkijl i.Vi i m i_djj *_aa i Jl>- ^ i ■-> -1 1 

. I gj J >■ I j rt ^^S 4_j^jt_co 
(_, i ii" 1 1 AjJjjJI i — 1 1 j La a> [0-La-«-a (j2 i(j-«J (_j-ll «bvLaj joJjlII tJjSLj La LJLc. 

rlj-o^l <jl <JSy (jt^-1 'Bohr jj_> j-LjJ 4_c.L-o (_£ JJI 3_lLoI£JlII IjuI » •'^^~ 

.S^LuJ ^jLjjJILa (jLuL*. Li-A cjI oj i h*kJ1j 

I o (j tl (_yi-C SjJaLie-oj (_j-"£ j»J^2j J£ JljI^S (jJI j tVit (jl (jSLxj dl! j£ 
(jl i3_uii«JI (jjl flJell Vj 4_iS^Li.'^l rtjiill L*J_i£. (jSL«j V 3j_pe-o CjljLp. LcJ 

4-1 JiixJ (jl J-2><J (jl (_j-2 JpJI o'- tuJ ! J^ Ui^i 0' ' . ' I t^i" ^-"1 «LujJi,L3 
(j_a *j^=_j (_5-J-»- i^LSjJI (jSJj i(__>l3j-o J I p_^>- OJ- 5 (j -0 2Jj-S-«-o S^iaJ j-«j<JI 
( ■■* I La 1,1 3-j-jJj *J*JU U-fc JJ>j-u Q^-j-uI) (j-il *C mi jjij ^yJI (_J^i i*-3jjJI I jbfc 

.jjilll I ji^J I i i i ii (jl£ (_gjJ! d i "■"" 
JjLj_a SjLjj (jSLIj 'SJsLL ' _■ Lta^J JljjjJI J^e-a oV^I J}L>.I 0^ L»^ 
(j_o (jLS (_5-J-II «Lj_iJlJ,I 3Llj>JI (j a J j 2 J J -5J^J jl > i"" "Li SJaLLaJI ' '^N j" i a I 

. Igor Jj (jl (jis Jj-oll 
U& i^yiLcj (jrJlsj ^^Ij-u i_3j|jii uS VI (jjtxll.1 j_<il>J.I Ljjej <jj idilj^j 

)l) o"l ( nLl JljI^IL) (J_jL_uJ i>J_J_aj3 (J^-i (j-« «L^J-i-£2J lIa^o » L^a > /cljul (jl (ji3* 

^JjLfl .2 U ilj" ^ SJj^lill CjLjJjtlll j>JLA (jl x_oj iL^LlIIjl3j I gj a l^j L4JLS3I 

. LcLu L^iii^lJLu/ 

dJLLa (jl «^_njl>- Cj^L>-j)) «Gj1jij i _ T 5 i u£ (jl '"' -^JJ ' " tjLiu^j>ij (3 J 1 " J^J 

(jl in'tl C.IU". ,„l ^J 4JL1 :«bij (JjLia ^SLi^a jri_il-v jnio Brodingang jlJL-sojj^ 
(j-° c *-»- 2 J (j ' r 0^-^ " .' i 1 ""*" (j-° <j^-^JJ jl *j jJI (j-o (jijj^ cr* 1 ^ O' L* 



II 



(j^£_J (j| jl I H tVl 1 JlJ& (j.3eJli M2 t3ju>-1j t^^-^u O-t-b (jS-» C*^ L -*r^ > ' 'CH^J*^ 

jj j ml j 111 II j>! j| La J^ (j_a 4_uu*,l j!&] 3-aJii. ojlJ iS^J ijj^LJI J'^'a? 
jLajj-i (_SLjj " »l (_Jj^jJ <jj_»-3j ' -J I ■ -^» i*Vl jl j| j<sJ tiJJj *_aj . « (j\j<-<ji*-a 
(JIJ-lLso^U jl iSjj^j 3J^. ^ La »_« -- -i all (j-o Lc^j j^ia (_£ JJI Borlang tjJVj^j 
1 «i ^1 «> i ill (Jlj-J Vj ijj< i"ill (j-o «dJL!l (_j-!Lc Lcjj j>*a (_g JJI (J-u (jjj^L-j-jj 
3_<JL*JI i_al_u^3 , ^l a'jjt <_*jL*-a jji pLi La J£j 1(jjjLlII 3_aLc (_jjJ u" ^ j 3 t " 

.aiiJi 

1971 j 1956 ^^.aLc ij^-i i a c I i aj i<Lcljj_ll ^a <>j>> /oJjJI cjjl>.I jl2J 

(jj/LiJI a I » La] (_j-3 j o "i i nj (jl » jl-^"" uJ (J-& tjSUj ".'J."*"^ lj-° f'-'LtJI TrLiJl 
I Jlj* (j-C (_^_l»-I ^^SLI S(jja- (j"i i ii a (JT J T u jlj-cial (jjj (j-a /oJUJI fj^ (jjjjl^pi.! 
j-Aj i4_«-L^3-ll jl j_LjJI Jl^vI ( _ r £ a J aaJ I (jc CjJl^oI 2jI /yj_jiij (Jlj-cuJI 
I j 'I Jj.' (_y^ • '* j I Cj-^J d-LaLJI (jljAJI JL>-i (jx. j<u i(j 1 U.tl LuLLaj^j 
a^L. (j-u *-A*JI J ua-dJ j^>oi Ji-9 J-AJdl ^^clj^-" TT^jVI JLjI^J j^ t^fltrntl 
jL*jj/2| CjLu jLx-cia LilJii (_,i^- (.paa- JiJSj i«L-uJu^Jlj »Llo-iSL!Ij SjIj^JIj CjLtill 
.(I JSL5JI) 4-JlL.JI jj^JI jLuJ^^t C^IS^I 
jljJj (_y4^ (j VI Lai i L^aLtla ilAj (_fj-<-u LuLLaj^_i /tlJJ j<sJ CjLUjj^UJI (_,-a3 
JJS? -}JlC aIJlJ-"ii nljj ij <>»'al 4-aUUj f-J-ujI J i J J 1 >i 1 J i L^-aUU (j-a 4jI,Lj 80 
j J "*~ l_j_iLLaj^_i (jl (_jJI 3^LUal ijjj-al (_p=jl (_3^.J 'OSt^-'jj-^ (JL<»-«JI (j-a 
.4_^cljjJI CjLjdill (j-a Lu^-23 (_ t JLlI^P-<-uJ 'Lj-t>- <j^^-J ^J^Lj do-ia La jVI 

(juclj^JI JLxjlII (_,!£. jL?jLjSL<fc(ju>La IO^tJj^-oljljj>JI JL>-jl(jf LcS 

7c_«_2JI (j_a l_j_iLLa-j^_i J j i a a a JI^J ^>J •f a 4^3rP^ LaLtia L^-i3 I^Cj^j jl 

.aLtJI ^ 4jUI ^ 2 Jjjlaj -il-iJ-J 
L^_i| «_a ii mI -»JI (j_a (_j_aj_iJI ^j 2 J-J) »UaC LiJ^2j jVI l fl^LjaJ L«S 
x_aj . 1946 aLc L^jJl>- 4_j£ (jr^J^ LlxJL? (_gJJI L*U!i (j-a jJLcai JJLa- ^^ cr* 1 ^ 

. Liiajl \j-±& ^H>-* D' 4j3»l1J^LI (jSLa-i I Jut, 

I J j * ge J (_jjJI i-dJj lJlloj jjLajj V (Jj-i^a L>J, I (JjJ(-a JI^J 2! jVI (_,"'*»• ^ 

Cj^iJulJJ (j_a j^ia_ajv| ^_A *2lJ_A Cj2i Jjt_a jl «_a 4(JjJljj>J1 (j^CjI^JLI ^j^* > 

iJliljLso^l ojuij . 3-j.ij^ja-lJI Jl a^.VI /_^ L^-tic J j , ^ -^ 1 1 (j£_a-i (jjJI 

.(_Jjj>-2| «LujJLll CjLlaljiia ijJI ojjjcJj L<i£. j-J-«-a r-ij-a-i ( _ t j* 4_uLLaj^jJI 
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<- " Ea * 1 1 LuLLs-i^-i j_^ ■- " aj| ^j ir->Lsc^i 
Cjl q i 1 n ( j 11 q 1. Cj 2 Juu 
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■5, 3 

j- 



1939 1949 1959 1969 1979 



JjLS^Bjj^ai) 1979^1 1939^4^11=^1 

11 i-uL^J \ ^jjj 1 11" 4iaje_a ^j_a (ii(jl_u21 j^^ {*-)'-? 

.l£JL»j 11 21 a a! * IaJI a 4^.1 o3-Jl *J li 9 d)- 3 ? 
Seventh Report of the Royal Commission for 
Environmental Pollution, Agriculture, and the 
Environment, Cmd. No. 7644, 1980. 



ijl£j Ijlj 3_lJLjJI 3_Ji,L«JI i_jj^>JI 4jL#j dJ3 ufA\ j mhII cilji . nil (^ 

(ji *_o . dJJi CjJl*j (<sJ (jVI (_ji>- o^J • «Lu-ujj]Lo SjjISLi LvLaH-m JJ4JI 

. IJj-lL 750 ^1 q^Aa 300 <>a I98lj 1945 ^Ic <jru jJOjl jU^II qK^, ->Jlc 
LcLajjl I ■'*■_' i f-""j' J-o-lj v j^" > "' < *-"'^ o' o^-*- 1 lS 1 -^' M^H*^' jl jJLo jjl L«S 

(J_i i (O-^-lS Lg-il S, i ii AUilaV t_!^jj>JI (j-° fj ^J L* i*_9t!-" H 8 -""* J^-lLs • Ijj-LiA 

. I j > cAs>- (_ 7 jJI <icL>JU (j-a I j"l A V Lo n i a^ ^1 i_jj^>JI JL-uj! (j-o JJ4I! 
Sju^i! (JjLxjO j-±£- (j VI f_^>- (J-t> ^2 iiill j (j-a t_.uL.La I (j-uj^jJI r"LlJ] t2A-^9 
t_ij_Lj>JI (J-L^sLa-o pujjjl (jj^l^jj («Jj ""'^L? i_a->Jlj <_j^jj*JI (Jjj-oLa^ ( _ T 3 
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. ^LUJI <j-a <b>l!l -5j-i>o (_>^3l-i3 Q5JL3 J^Jli-a Jlajl SloKllI 4jJJl1ILi 

j-lal ^jV liili SSjjJlIII ^ I ir-i^'i J15JI4II u^j^Lo ijjJ (jt dpi J^N IjH 

jjjjtj VI ojL^Jl (jS-«-i V I a-ila j anJIj -1 Aj laj 'j (_£JJI -> I » U 1 1 Ijij" i\> <jf (j-a 
"LijvLiJl (jJI 4jvL>JI «_o ( _ > I3jL«jj L^lkll I jui (jl VI 1 La-ij _>^i J i'* O^J^ 
LJLLsjI (Jj 1 LaJl>-j Jii^-ll (_>"jJ i4j>.Ijj 4K nu jaitxisl oAjfcj .jaitiisl «Li£.ljj 

.cJliJI /JUJI ^ (i>i-l VjAJ I iaj? 
I J»_;i >i ' tj^-lj • J LiS-<k L-d-LaJ (j£, I j"^ LcitA (_LoJ JlJ^J I /yi p j \jX I -1 la « 1 a 

(j^j^jpl JLxjiJI jjlc (jjj Jj}Ji.l ^yJI lS^Jj L>-LiJl ji£l L^JjL^J jj^IcjIjLS-j^yS 

£>£. jl » iaJI (j^CjIjJll 3_L».Liil *-3j JjL>o 3x.ljjJI Sjljj (Jji^cJ La I jufcj 
jjJljj ^iiLo (<s-ajj3i (jLi 1 L^li J^Lill J i"n jox. jJlj jLJoj^LI 5T_aUj_i (jj^ia 
iliLsdil, *_fljj_o ^jlj^a Cjli i_3LLcoi jjjbj ill L-u j^^-iAl I (j-o 4^1 L>. (jJaLLaj 

S-LjJLs (_,_& ^^JLjlJI .Jj.ijJll till J (-aLiuaVI jL Ag-Jaju f-j Jii La LJLcj 

iSji-o. 5j(j 1 aJ Sj «i 1 na 3j^3 (_yJI r'Liso L#J2 i4-loLUI (jl J1L1II A j 1 nitu ^jjojl 

i-aLlj^VI oJLji ^ U . * ij_aVI *-Jalj (j^j ."Ljl^JU iijj^U 3j^djjla L4JI Lt£ 
(j_o (J-l^I .J^SU JjUJI j^i: jjljl,„1l (jJJ J^U JjLHI LiHI ^ 3j^ 

3". ' . Ls ' c '.' *" " u^-*- 1 L«S ijjoi ."ill SjjJLs (_>^3jl (_5-3 (_^i>- 1 L&j_lc 
.SjJjVl -JJL^J S-ojLHI 4-lL.J.II i!jV>LJI ^a L^LLa^Tu 4-lUJ.I 3jjj^U 
?-LlJl (j-a J-3>lI CjJl>.j J-i^JI (^ 2j oUII T^jkLUI (jl SJ j?" 1 nil (jx. I jLoj 
(_)_& (j-SL!j ' LoLc (j jj ui c (_j-3 (jj fl-g.Li ajj (jl*s 1 11 aIjlLsV (- flSj La a I »utl 
(_y^ CUjJlj>JI (_ 7 £.ljjJI Jojiajtlll (jjijii^a i-jjS Jiil Sj^SljJaJI oJuk j 1 ^* 1 ~' 1 " 
Jj^d! VLa-<"iiil CjI o^U J£\ (jl» : Swaminathan (jIjLLloIjjj ■r k -o M ^-^4" 
i(_ 7 £.LtH>-V! (jjLtlll jajjjjiJ (—4 k it i"ill L4I0 J^-ij 5_jj3 (_yJI 4j£.ljjJI j 'I uall 

jJila .((SjJL^il 3jL^Ji,lj 2 j 1 nlj 1 nil SjIjVI (j^_i co Jj ' a ^ J-*^' *^1 ^' a ^ *'" " 

tSji^LA A <% V i^t «LLajv (^Lj (^laj^il 4_l>-LLiI ^*-^j (j^-4-i V «Ul (juLu_«1^j_u (j_u 
. 4 j 1, 1 (_Lj-ca LajJ I jji ^ 1 j *" a 4_oiic 4_lo^u LaJlj 
j^iUI 2jL^J VLo ^yJI i^jLaj (jl (jSUj V a^ljjJ! a^o-LuVI pLajjl (j£LIj 

.^(jLC^iJ^aVl 
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:JJ*» 

aLc J£ fjj-J J-k L«-£ -f^ < a*!S?T 2 ■» j i n ^Jl Jj-tJ >S1j-o C^Sj (jrS ijJLufc 

(_gjJ! (ji (_yJ-C <CuJl»- <Jl)Ue-ii cull JLSj 1 1 (j i ii lit JjJLsJI (^ SJjJlC (jj^Jitj 
(^^ (j^ntl (_ 7 IlJ! (0-ulj^>Jlj i_JLaJaJlj ,jj»i-lj_cuJI jji ijJL^jV! (j-o Sj^pJI (_^J 

(j-o Loljx.^Lp 30 (j-o "-j-ij-Sj La *I^JI (j-o 2_i^i!l (_5-3 c^jlij ojuij ' JJ^' Jj^ 
(jJI I (j^s Jij ^^£11 Lal^ bl on. L^LLiJ i M ■=._.<> , jo-I^JI jLjSL^JI ^ ^jjV! 

IJlj^j .jLjSL^JLj LlU 12 ^1 J j . ^ — 1 1 »_3j t tGjl(j<i; Ijj 3 lii a LuLi^ ^j'j-° 

J j ,^.--11 i_*j»j (_gJJI CjjijVI (j-o LSjlS IjljJLo I « jt-i r-LljEj j_uSLII J j i a ■*- 1 1 

.(2 JSLA1I) 3-jjLi-iSLll SJixj-u^I (j-o <Uk: 
oLso I /;"_. ...I ... ^ ^^ ,-IU.II SjjSjJI jjVl i_aLu-al ^ 2LKAU C^jL£ 

(_p3lj_ol 4 i ii n ->-j sUljLJo 4j^ i"i->- "iSjjl '*-»Jji fj'-'y LajjLa i/uldJI ( _ T 3 jj^l 
( _ 3 _Aj i j I " S it (j-Lj^Lo Sj iSiC ( _ T 3 ^ij^sl pjj Jl3 ' aJLiajl ljui (jlSj ' 'V J 
LO . I t-^a-J I 4_<j_j^t_a J-J-C 3-J^3 (_3-3j iSjJutLa CjLi-LLo ( _ T 3 j-«jj L^JLl JLjju 

^Cj^s^ji (^Jl ' a-i-i^aJI \jjt v J"^J^' a J i^aAll x-^jjij .AjjijX\ (J^L>JI (^ 4 'n nil 
7- 131 LxjO ijoJulII «L;ejI ^«-J-<t>- (j-« jj^l Jj^ (j-° ' aJLca (—ill 70 4JLILJI J^<U 

4 1 1 ii i_t cjLjjjLuJIj cj!j'm<j i nil (J^L>- r iy ilaJl ( _ T a (Jjj-oL>J,I i " ■ » ^"j I jJLl 

3_jl_L«Jlj SJljJljsJI CjLcjjJJLI i_al_u-ol J ■ a flj dilij t 2 'mill ^ Soil ^ 5 
i Lajijj" i n"t Cj->\£ (_ t jJ! 4-aie LaJI jj^il CjLuii fyt VJlaS .Sj^lIuj l^j A joUll 
^_3 |_gj_i.) (j| jj_i t£jjgjaj>. L<tS . «1_uj/ (Ji (^Lj i_iJI 1 00 a^jJI Q-* jj a 1 1 j ' ' -^"' 
4-tc I ila Lai fljj naj 4jj^a (^^Ijl ( _ T 3 iU^a Lx-ilj 3JjLx-« CjI Juj LujI 3J-" 
VI jl*i< < jtl-i (jrt-!ls Jj-ca^J.1 i_Lu aI^ jLLwVLi SjjjJII ^yialjVl ^ La! 
(jJJjd . jLlSL^JI ^ IjLvlj LlU jLSLILi i_b 5to~jJLI (^lisljVl ^j 2;j"^; 
^^l^v L»je-ia V j , ^. -» ^ u «" (_3LLcai ^Jjlaj ^1 4_JL>JI CjLstJ 2 1 i_2Jl^j 
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? i5J9J ji > I* 1 "" <J* 



■jbLJI 






y[ L^- 4 -^ 




4 



7C-4-3 




ajjiia 1984,^1 1965 jj 

■- i fl II ^J j ■ a > I jL>J! 

Source: Food and 



iqsn losd Agriculture Organization. 



iiju^j ij^-^ t — ''-* O^'w^ -0 ^-' 3-ajULo 3JjJl>- i—SLu^al j^c (Jj^tjJI (ji (_,!£• 
C)lj i i n (_,-3j tjlj o" i iiLi /?-lJ-J 4_ulj^JI C2i\j fllaJl (j2 ilJlSjjj (ji (jSLx-i V 

aLoVI ^1 S^Iaa. LujI J 3-ajJjia jj VI CjL»jI (Jlij jl t_*^=J ' LcJJL>- 



jl£j Ljjy*al\ ^yfl 4c:Le-a 4jjI£ 1961 ^1 1959 £yl tliljjjjJI v^jJl^ jJLt 
4JI VjJ ^jji-VI (JjjJI sL-ujj ^jJL>o /_i3 L#jLu-uI (j-o 3 'I aj i "> I (2A-«-ll (j- 
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piaJI Sjjjji 

.(_jj^£ cJaj jjj* LgJ^v (CjSJlJI (_gjj>- 

(jLtuj! Q^-lLo I 6 (j£, JiL V La ( " i n K Sx.L>JU ojui (jl (\JJ-J1 i_3j^j(J,l <j-«-2 

LJ^Crj L;J i m->. (j^SLtA -1 gHalj. (jj JJI Jl *UsH Lol . Li^jla 30 Luj Jj i^GLp. 
VI i_aLL>JI cjIjjjj/ j^c jo^vLJI 3-j^pJI "-tJ^*- o^i e-lj • L * 5 ^ Ji*JI (a^JjLuj /sis 

i_lJL>. (jJI *-3.j_i3 J-&*^ I ' .'.' '"II Lol i<tcL>J,l (j-a in n-tt.3 j-jJLca «j^I I JJ ' " 

4j^sL>JI (JIjj-u^I "!j». I 4jj«jl5jJI jLo Sj^ia CjJJI jJl! "^ ' "\j' U»<< ^j j^ •~ 1 "' 

4_i_j^i=-JJ «l JJLII ?-LlJl ^Ir Cxxbj^j i (^^c LxjsJ I) ( _ 7 £l\jj3\ JjulII <LgcL*aJ 
^^JLc (jLSj i3Jl>-j-o 4j^£j-o «LLiJ»J LoSj 4JS jj i n_i (jl 4nM gj , ,.lj 4j Sva-uilj 
(jLS Ltj .(j£Lol La 4-1 3jj>-Lll,l JJjj tixjjtj ^IjJLlLi I j . .. A> /, flS3 (jl CjLtlaLaJ,! 
cU^S^JJ d U^Tl ^j-a 4j '^*^ (jl_) l^jj-aj *-3j-) (J I (_j o i "j Jj)J-<-u^ (Jj (j-« I 'J 11a rt 
i Ur I , >■," jja i_jjjj>J| J j . .-. -» ^ j| L^K^jjLaaJI p jji^co j^Ii I Jui3 iCjj^sol JuS 

3-a^S^JI Ojj^ii <(375 (jJJ <j!o O3J- l9S 6-°) l958 c^l l957 0-° Wi^ 
t _ 7 SLI <iH! (_y3 SjaiJii. 2 j 1 M b 1959 aLc ^^a i_j^>JI r-L^Jl ^j^*^-" j>^' (_,lr 

C^LAJvLa 3-tc I ixaJI aL>JI jljll (j^-nj r-L^Jl (^ ^y^lj'i/l (j-o I.Ua JjLLcuJ 
(_gl i(2>is (J^-lLo 375 i-b JL3 i_!_jjj*JI J j . ^ -y * (jl (ji^. JJJ->- (j-a L4IS ^Jj LSnJ I 




tj* l^kjl ^j ir-iLsc^ -3 

oil. 1984. 1950 j^ 

al a oj a 3 (Jj_3l) 

daj—j & (__3 4_jjl_S 

1 •! J96lj I9S7 

j jj fl jL*JI L^cLajjl 



6-^ 



■ c 1 ^" 



. 4-L£3 L>J I d) Ll.U-1-uJj, I 



1 955 1 960 1 965 1 970 1 975 1 980 1 984 

Source: Vaclav Smil, "China's Food," Scientific American 253 (December 1985): 104. 
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ijr j-u\j^ i nil i dxSLX > (j-* ^jlj ua£ al9 I 958 L-jijjj>- <_ T 3j ' la k se rt a it I o^ < la i L^aJl » 

Cjl LaJ i "tl p| i n" >aJj . I o j^"A^Uj I j^iKi al .^."sVI I jlA ( 2jSUj .^j_j_SUJI ^^Si *l>- 

4Jij "!""» (jla Qir!^- ' ^0 j-^ 1 -^ O^ 1957 aLc (^ ^ JLuiaJI J j ,^-^11 ^jLj 

.jLa iTjj^s Jjj VI (3 JSLAII) I960 aLc ^ (^la Q^jIo '43 ^1 (j^aaeJl 

<jL£ l$ J-ll JjJ-2-II aUJoJI <jV iiJM^JI (^ (j^LlJI <_aj_<i,l i-ij^JI ^j 

.slj j"l r <il_> (j-« LaJI CjIJlJ I960 aI_C JlJ-JJ .(j^' f I * "V ■•" J '" iii.1 C-ftJjJ 

Ij^Lv -1 ftl Lai: I (_gjJI j-a'i/l ij <>i'al LjLui (j-ic j I j o 1 1 j-SJj CjJLi-ij it_i^>JI 

^jlS i nil p^_4j?e_a ^j-* Jl>-1^j1 ^j^~*- .".It i j^_ij>J1 r-Lul (3^J 'f j _ "^ f-^-' 

i2jj| jLa i2jjjs Jljuj . 1952 aLc 4_ilr (jl£ Lxjj ^i^l (j^jJ 1978 aLc ^^s*. Jib 
jj_a2l 4-jf| i ii "t SjLcl ^^Jl (jj-uulj, i nil 7-^Li^Vlj «LlLajiJI <icljjJI (j-° 'LijJjJ 
. (iSj-HI aJ-tb ^Lta) «Liil ( _ T 3 7 5-u-u Li uj-u-u <_j^^>JI J j i a oe a *_<2jjL3 i<1cj-<jij 



3 



I 

* — I 



J- 

I 

















/ 














/ 


£> 

























































iIjUI 



(j* L<aJl 



J^JI 



(j| . I983j 1950 ^,-oLii ^ ^jruMJ^IjJj 4jMj ^ cjIj-^JLi IjjuLa J>iiJ rllXI *IjjlII Jjl*-o -4 

Lai ■ - 1 j i a ^ 1 1 Bjj-UI t j_c Jl-jjl-i Jl3- ^j fs-^LJ 1975 aLc Jju Jl^JIj Q* lall ^ _lL»JI 5-LajjVI 

. I d , ,, ^ 1 3 
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piaJI Sjgjab 

J^\ jtjj^sLa i2LUI ^ 12 3 j . n m l^-IjJ J-aLc JSL! <\o-LuVI enA'jl U£ 
«_oj . (4 (J£> i"i II) (j j i ii Lx-a d "■■'" Ai-tlal (_,i^. jJ^I Jji^ll £y lo1\ jjj i"^ 
j Mir S-uiaUl (j-G^LUI CjIj i i nil {J& CjjJi^ (ju-aJI <jl (_yJkJ 2 K mi a 4^3 dllj 
d T-""J '^J^J"* caJI < 2a»J llj **Jj jlIIIj yLLul (JLa^I c-tj-mj 4-tc Ijj II L^j-iloljl 

i(jVl ^^ t( jKmtl £yj j^~ A J£3 S^ljjJJ SJjLUI <L>. 1 1 ntl o^al2j diljd 

« ju^j» ^ aJaJLaj L^jLiLc ilAj u£j\j£ju n» *> aLa-La CjJlSsj tjLiSL^jl j "■<•* ^1 
j^l (j^la. dyl '^H (_y3 (jjj_^ijJ,l (j j La La *- 1 1 (JI^^J • Lu>23 L^juLc ' '*•■-* 

J J ii" molt 3-L«-<fcVl tjja >Lil3 jjJjJ 

I iUj i( I JjJlj>JI) Lji/al ^ ^Ij^iaiJI Lu-uT Sjjii rL>J j>^j <«J I^H 

'"• ■ -^ --I Jiit S<tcL>J,lj SjjJlltl <__^aJL> <j-a SjLiLtl oJLffc jlS i n (j-a j_u£jl (.j-'L'U 
(—it j mVl tfJLA Sjlstill ^a>U djuLJI (FAO jLfl) 2LcljjJlj SjjiilJI 2 i La ! a 

7^-lJi lit ^1 ~r o a .3_c.ljjlt 2j^Ijla aLc <t>-_aj ( _ t j*j :cjLajSL>JI 5-ml j. „ . 

4_«_u (_,i^. (a^LojSa. j<s^Jj-l>-I i'LJI Qaa-LljEJ La (_,!£. JJ>i *lji£. Qa^.jljJ.1 
4_<_>jJ<JI Ljjijji CjLa^SLa. (jl (jia. (_5-3j . <1>-Lijl 4 n K" (j£, (J-23 jl *> i nLi L$J 
d - ^Jj a Cjl_ajSL>JI JiiejJ i I jj^jlj I Cjlji£.LijiA aJL2j <1j.1I o mil l£_J^-alj 
(j-a (j-KZjIjJJ Jj^ao (_ji^. <J-«-»J i^JJI j-aVI " . iSI i) ''"■H IjJu^a-a 4cljjJI (j-a 

.3jcj_cuj jjlSLuJI JjI^-* - 

(cbaJ-uaiL " a) SjjJLa. ( _ > i>ljl ( _ T 3 4cljjJI ^laLij . 

d .>. A-» t ^iia- jl 4_L>-LijVI Mjj" ' 'I a CxjUj M^jJl ^^ IaxjI L_dJbtjj1 . 

. I gila-al/a JjI^jj 3_i^lll ijJL^Jlj >se ualll Jujjl . 

lr jJl^La jil^t j_j_uuJI ,j_a J-tJ>o 3_jJ,L*JI 3_jjLua^VI i2jLl«J1JI . 

. I j'j'lj J" (jj'j-* O' '^^i>^'^' CjLaj£L>JI 

1 g-a.Llj] ( a_La^ (j_a jA^I 3_cljjJI I J I j-S^J SJjJlC 3_l2j^3| JjJ 3jiJ 
Lo£ 1 1 jl-- <j line (j-a (J^l <tcljjj| (_yi^. L^jLa^SL>- ^ 2 a '"' La (jSLtj i L^iijLLijj 

I Jlj* t 2 j iUjJI 3b "J" I 2jeii-aJ, f.\ JJLII 3^Lj_)J («j^^ i^t (j^a-^Lall ^ 2 1" j V 
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7T Q I il " (jjJI iS^Jj'l I n 1,1 jljJ,! Jr-I 3-J I (j I n 'qLb f^lj l^lLa-O (jL«jl (jl ljl£. 

(j-o (jjJi.1 (jl£ i ii ' " 1 1 ■ I la I «LiaJj , S< 2j ■ ■■ 1 1 J-^ 3jLjJL«JI CjLojSL>JI La^Ijj'ii iiU 
I 1 J ' a i(j-^-^-LLo LjL£ Ijl oLn nllj tix^tjJI Lai . 3-i^s.p.j <Lul jlc. .ilj^ ij^"' 

(j^jv^LaJI julc *.al jJI aI Jl«JI ^1 i^jJj Lx-« >jj ) ■ v-tl (Jjj^LsJ, (jl .^.^^ ^ 
1985 j»Lc (_yi -i j~ iujjjtl 4jJI (j^vLljej Lxx. ^j^j^j ^IjJLlI (j-o Jj3-° ?r'-" > ^ 

(jl L*JLij (_j^. SjiJJ^. «Ll2j^3| ul Jill 4x3 (jSLIj i Luj-ui "icLx^j j<sJL«JI aSjus 

4jUI (_a 4 ^jl\ 3 2 j i ii b (jjjaljjj L^JK . a q*$ iSj . n°> juil 3x.Lj=-a L^j (J^o 

(_ 7 -ii>. 2I jJiill (j-o L^jI jl^jl (jl L»£ i L^Jl£La 7-jlj3 l(j"r Ijj (jl (jh-3- (_y3 i Lj_9-ij-u 
(j-o (jl jJ-JI ojui (_y3 3_L«JlII <".lk jjj 1 1 j .» .^.l i_al^ *l JlC. .a Ijj" i ii V (, flSij V 
3-*Jsl^JI (jl JiioJI (_y3 Sj-aUtJj i(_y£.ljjJI JjjcjJI jjLjti! ijJ-lSJiJ jl Sjjslj-o (jjj 

. «Lj_»_L>.1 jl «LjjL>o _Sj1j_$j «CLlLiaj (jSLx-i La ^j£> t^j~xSJ\ p Ij se LaaJI t )^_l>- 

t 20IO ^Le ^^ L^lLv (^Ic jLvuiVl cJla^l -til FAO jLflJI SUlaia jJl2jj 

(jl ££-»■ (j-fl -j^i- 5 uj - * .' ^ .2 aL*JI dJJi (_^a Lloj^sI cjIjIj_ujj/I r.riKI 

J i -^j i "j ijVjJ (J3^ ' i4 jii£VI (_,lr tt"i i" i ii SjLoJI oJl^J 4_j£.ljjJI '"'lj 'I i^all 

LJLv L^LLSj n_g>La (jis (j^ji-o 100 (_yJI LifcjL>.j t_i^jj>JI (_y3 (__g_j i i nil jjjcjlII 

. (5 JS i"itl) (jia (j^jlo I 2 j^ej 0j JJS C3-^^ lSJ-^-" O"^^ 
j_tiSJ 4 j i inlLj IJl>- SjJlje-o Ctaxia 1 4-l2j^3 2| 3-J^p-ll (jl («-£-j La IjjjS 
(_,lr VI (JjIaJj V sLcjVI I JJti (jl CjjjjI jLaJI 4-aIa-La (jSL!j i (Jjj-o L>J, I £yi 

(1984-1971) Ojbe Sjjjiij 5jj_iT jijL J jwjJi ^bii cj\jm - 1 JjjJ-i 



i Il J jiidJ 3j_jdl i Jl h.ij 


jJJi 


5,2 


LuuJ >Jdi 


5,0 


^-JJ^ 


4,3 


jL^Tlj 


0,3- 


\^Ai. 


2,2- 


L^lj 


2,4- 


UU 



African Agriculture: The Next Twenty - five Years (Rome: j-wzii 
Food and Agriculture Organization, 1986) 
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fJgjLa (jk Lai . Ljjj (jSUj Vj Ijl>. 2_aL>. 3jpJI c^p. <<jl jJLJI <j-o JJJs jjlc 
L«_j3 Sjiljiil <Jl>LuJ£JI (jjjJaaj ^^cljjJI r-LlJVI 2 ag I ■ >> a (^SLa-j^ njljJ-JI 
. /o-J^UI l$J)JJ L^aJI tix^tjJI > (> 3-ui J£ (JjJS j^Ijjj i*-3ljJlj SjljVI CjJl>-j ^J 

^j.* <U i til ( il JjjJ-Ls (j^- ^-11 M I tiaelUI 0jJt> <Jli-4J AL_Lflj1 ^jlSLal jLflJl CjILui JuLjj 

i _ T b 4jjJl>- Cj1^_uJu i 1 1 Iali * J3-. ^_L£D^_a I J * i Jsa (3^-li * ^Jt^-Ldl x-jjl iiill 

cLjJj*.* ^j ^t-jjl i ii q 1 a I xa i I Lx-llj t^jljj-ul J i n^ t4J_lufc X-Jjl i ii<l 1 a I J a I J (j-uJ-1 
4_<tSLj*-o 4_l3|j_o <t5jj2l 4_l3|jJ,j i ) se usui] <_o3^Jj Sj^lllj jjjujl (j^ i inr'tj 

n—sLopJIj sL^vj_Lt,lj Sjlj^eJJ 4_ojLiLo OJ^ 7c-4-flJI (j-° i— 2Lu-af (jJI r-Liso 
( jUlaVl jrU^L«j) Lj^>Jb ^Li^jJI J^tsJI 




1971 - 1969 = I 

1981 - 1979 = 2 

1984- 1984= 3 

2010^1^1 = 4 



.2010 ^ uH 1971 . 1969 j^^^Jlj Lii^l j^e. -5 
Source: African Agriculture: The Next Twenty-five Years (Rome: Food and Agriculture Organization, 
1986). 
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ajLILo jji (_j-!lj i«btijjjj,l (^lal-UI (J& 2_c.j_cuJ * • a '"' jj^l (j-o <— SLu^al (_j-tlj 
tJjj i«Lfl_LLJe_o (jJal—La ^^^ Sj 1V1 i 1, 1 dJuj^l 2_ajULa i_l^_t>. (_j-!lj iaj-lII^U 
3jLjiL«_o (jjjj-Ia (j-£- ^i] L^-La> (j-S—«-i V (J-Ji i nil ojufc (jl (_,i^. jLill d i la ' a 
(jSJj i^Lill ^j-\_u-id LuaH>. L) 3^j^_aj l^^- ' o^ N «L«^.Jla tJL5^ lit ^ s- tl l «Lujs_« 

oJuioUo S-JLlo Vc^Jl^Sji^a'i/l JjjJI (j 1 ^ ijjia jufcUIl ojuk^ j^ljlil 

. (ll) oU.Lu3.VI 

(4Lb2 1 ^iLw ) M^aJt ^ ^Ult jmJI 

" la ^3 d o i n t (j^-iLa 9 , 5 ^e-l Lu^jji ^^JS j"ih t {jl£ LaLc ^ nnfv jJLaj 
JJLc (jLS oLj-LljLsAJI » lio-a (^J .CjuUlIu ( _ 7 laJLo LfcuJaljl L-Ij-ua-i 0^9 

to I" II (_jj-<-u L^jLiLc. (j-a ^ 1 1 mj joJj i LJjjJ-a 42 ^1 L^j^ f-^jl ^ (jK i nil 

j-> caul] ^Ijjlj ij^tllu <iSjjJI Cjjii-ij ijLjcjji 2 1 » La S I sLjejjj 2_i^lll Cjjjljj 
L^jJl>-I ( _ 7 jJIjIj_l^2| ojui Sjbv (j-o <-lolj SJjjis i— aLi>- 5^o£ CjjI (<sj i LcLcujI 
dJJi *_aj i Jl^jJI 3AjJlJ>JI 2 .yk.tl 2x:UJ.I t_jLuj| CLu\£ aJJtj HjLtujVI 
2-jJj.} 2_L>J cl<_aLJ3 CjLtluLiiJI 4jIJlJ (_5-3j • Lg-UjO (jl£La^L> q\£ <tj| JJljJ 

^^tljjJ! rL^J^I oW S_btdll ojla o^LaLa o}LJI i^ljjJ 2J_ l ^ fl _ ^Ijjj 

(jij '2 Ljj La II i SI a »JI SjJLa J-J-S (_yl>- 2 ! i nil (_y3 a5 2 j i ii b (j a a se ij (jl£ 
\l ,^." aVI cLj-aJu (Jj-«-i (jl (j-o ^_)^ aa-1 CjjLgo «Ujaj^JI -ijlj-Hlj 4_l>-L1J^(I 

3jLj_)-! cr^'- 1 ^ 5 ! O^i^-'jj Jl " r al jVimb 2 i » 1 1 1 1-.-» ^i'h .^UJIj ^^cljjJI 

2_j_La_o 2_j^_a (JliLcljj ^ I r jLjJlcVLi L^vLaJl Sjljjj ^j^^^sJ,! (Jr jua\j^\ 

(_2Jl#J Zjujuus <LAsc^a CjLcLu-3 «LiuJUJ l4_J^.ljjJI CjljJ2 I £}\ I n-»-"l^ l3j_L«J-3 

Lvl^lal jjjju Ll^aji^ j<u ijj&yi j" . ..I «jL<iaj r-LlJlj 4_jcljjJI CjLaHil.1 «L>JIjla 

l2JjjiJ L^jLjElIla ^-JJi^- p I I n" (jl '3^^** CjLlA*iJ (_,JI )«-jjl Mill tfjufc -1 I ^- " VLj 

. L^JLxX. cLseixaJ L^jljjlx- j 0T1 1 n" iLiL^_a CjLujLtJ l _ J -£s -" Laj '"' jLi Jj 

•.2jjaLiII c^j^ oia 
(j^^-^LaJI ^ se-L-aja aJlJejJ (jjuilll 4_l>-jIlI 4_j£i£ 2jLl£. (^JJ (jl (_*jaj» 

V S_5_SJ1 (j2 iCjLujIjuJI Jj's i""iI Sjill ^1 «^JtiII (»JlC t_*^=J <LjT *. I ijljl 
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• JjSuJIj x-**jJI ^yJI Jj23 ,jJj i3j5jL2ll ^1 VI tjip 

sQjLj jU i nl (JjLLa LloIjJI L^jJI i_j_j^>JI f)jl i n*n jl «Ll1Lc i—xjIj-Uo Sjjj^s ( _ t 3 

(JLjca ,_£ j| » o" i ii u cLianac-la iSJjjla S^iil dulS LujjjI CjIjI <i r r i nl (jl 
*^JLLaxll Cil iViaj (jj^ieojlj LS>"j 4J9lLi]Ij CjL3jJaJl£. «Liij^JI «l_Lljtl!l «LlJLJI 
i . i zk J IjJ . <_i_jj_ll (jl S. i ii i—xjjjijj /h-lIClIIj 4_o^l!lj ^ se La] I JLa-a ( _ T 3j . 

3^j_u ^1 p^lA ~j «\_ljjlljlj d -»■ <^>II (j Q uuJ I gula '"■ )l ^j_u^Ilj Cjljl oik n 21 1 *_L?t_tajJ 

.«JULVLj 3jLi«JIj 

(_j-3 i". se ->o L^jI (_^>- iCjLu^sjjJI ojufc sLoj-O^I 3-ajSj>JI i " " a 3 j JlSj 
(jXJj) . 4 i •> II I ^j_^23 j^ij (j-« ir'ljjflVI 4_l>-Li^3 Sji^eHl,! (S-a^l CjVLSj *_La 

^_3 j Jj ^" II (j_C ^J^ SB i Q ^_ioiJ (jjj (j-tJ_U_u Julj (J^O /oJ L^jI Ja^J I (j I n~»J 

t /i ^\ 

3-a^SL>JI ojui lIxjlsj ct^J' <— il 1 1 n^Mj . (^LjjjLsJI f^jjt 4jyA^i\ 2 *^->- .^ 

(jl» (Jj-2j (_5-j-II 4 j i mSjLII I j" I J Sj * a ( _ 7 i (j-«Sij CjLjj^a^lII l*11j <_>-ii a j (_jJI 
<j_a Jl^JI t-tJSL-J <utj n_g 'I .^" aVI j_a_Ltl jjaj (jyJj^l 3Jb.jJ.I ^Jt *±LLajl\ 
(j-aj . " ' 'I '^ 1 1 its i i (_5-l^. jl^i CjLujIju (Jr 2 <icljjJI AjlaZu 4-lII o i nljJI 
3-aj£L>JI jjjj^ j»I^La (_ij^JI (J-&I (jjj^jj aLu-&VI t_.uu.aJ t tLu-ul j i nil 4_l>-LLII 
(_aalji,l aJJt (JILa (jl .(j-*l!l (jr-ij-^-j aijlLj ( _ t J^. ^gJj i<T!e-l ^j-U^slj ^jdl (_y3 
(_ylll Cjl_L>-^LcaVI I Lajl (_p3jL*3 i(j^o_Jlj jl i imII CjujjjLq.3 Lijiitjj (_ylll 

tjjj^j mi" i njlj .(jjiijLa jojJLjuJ l3^L>- i(_g 'I '^»"aVI j_o_J|j » j' .^."11 ^Ja-1 ^J^l 
j j U " I t l ^_^\_ LM \ ^^.clj^JI jL&JijVI (jl Cjjjj 3jLc CjIj ii ii Sj^icJ L*Ui (jt^ 
,_p3j_3 J j j i ii ^^-S (JJ5I3 Jl^2 4-C.ljjJI ( _ T 1^. i_xjlj-iiaJI (_>^>J-3 (jij i^^-iia^JI 
i«_ul^JI ( _ T cljjJI jjJagJI . ~il'\ jl Ua'Sll'a . L«^ rp ~VI . jj ,MI (J^eij i» xluajJI 
i i jL«-LI » il""'ll 3 j J 1 a 1 1 i-d-lj <il i 111 nl *_a ii^j^t (_ 7 £.Lu^3 jjJajJ I i'tI *JL<uj 
(J-"L> J-^J ^^ '* ^ * '-""' M (Jj^ Lr^-'jj-" JJ^*"'^ LT^' 'OW^'j '>^?^! L3-^ 

.4^>l^uVI jJLJI ^ (- .lUT < (> S^lyjj f j>UI JUI 

£Ll2j^3 2| (JjLxJkl^iii I (_2-^- *JXJ jLaJI Cj Ua i"i i a {j\ ^l juuZi] jl 1 ^ . ..I il 



26 



(jK in II JJ^c 5-a^.l i^i<i; JJl^j (_£J-!I ^ISLJI jUtiJVI dili Jllo iSjjlaj. 

18 Lj_Ll£ er^j) Lo^c (jjj mf (jic JJp V jLCj aJua J>L»- jIUai Sj_c ^ 
jl ta flVl J_jJ3 (j_a jjtjl s;lj^>-l |_gl ,j-C. <IaJ3 * a ml aJ (__-j| La£ i (LaLc 
(j-o •" la c Z I -" i ■■ 2 II ' i I I J j j<sJ Loj ijLtijVI I JJt (_2l3jJ I J i itflj *^S>_) a> ^l 

I Jufc J-jSlj (_5-3 (jK I nil J ■""'" (_J-a^eJ il) JtJ^jjJI j JjVI «uj jl m"(lL) (jK i nil 

. Sj-OjuO CjLcLjC-O (__.ll (__,J I ill! «_iiD^JI ljui (_g.aj J I il^ I ((JJJJJ-LOI I 

( _ T ^ joj . SjjliJI 4_LoJ2l (_^ CjLcLjlo Ujljjl (_,-3 CjJiJ>o LlulS La lj_u£j 
.(<sJL«JI (j-o La 4j<JLi ( _ T 3 3x.L^o (__►£. LujJjj uj-i-<ji tjX*i jVjus 3jj>-LlU 'jj»H 

(J^L>- pj^>JI (j- 9 pi ' " >l £p-£^— ° ^j "i c (j-° J-"' cjLo i^LiLa JlI^JI (_5-^ 

(jl— lqJI (__r3j } '""^ jt-i-uLul (jjjlll oLlLu i --J j '"■*" (j^LiJl (jj-^' Cji j n^ 1 1 n 

JlJ_o f«JL*JI /^ CjJl»- Ju9j . (Jr JUS\X\ (JJ-2JI CjlJMtJ m /^ (JjLXja .}Ji£. CjLo 

Ijl m~ tt Jjsl (jLS I j i la « a (3^-Jj licL^o Sj luc (_ T lJ3l (j-a t_ij-Sj La 1940 aLc 
Uj mt I J I a JLjJljlII CjJl>- JiJSj i«L2jLuJI (jjjJill (_ij CjJJLs. (_yJ.lt tiJJj (j-o 
SjjLLs aj j i a j <_jjj^>JI jijj'i i ii j (jl j_Li (__;! 2<~ I u~ , „U jLca joj .<_jj^>JI 
(_J_jL<-uj LgjjJ (jljiiJI ojufc (ja i«Ll!,L*JI t_i^jj>JI SjLso J3-^ J ' *~"\' <LL>-Lc 

Sj^LuiaJJ (j£j (<sla 4-LiLJI ilajVl u£ Lai idjtjUJI JjloLiJtl ^1 L^Lail J^a^l 
(jl (__-J=)J-n dJLLJI jjJL-i liLIi x_oj .^yJU-JI __JjjjjiXLj LjLlS J^J-J 4jJjjJI 
.(> ir-ill *Lui<jl Jju Ijjjio 730j 340 (ju 7-jl>u ^U^vl 2b jilt I ^ylu-u JJlC: 
j_j£. aLc 1 ^>-^ Syjiitl ( __ H a2-i (jl 4iSLSJI j tail I sL^>-^j ^jjJI cdlJI JL>-Ljj 
4(J^>-JlJ| 3*_JJ^J *jj_u (j-«J ) aiJl ^j-« ^jLi j_A La jJ^-1 *1 JjlJI ^j^^ > (j-« ^jLi 

.iu^LualaVI 3_L«Jltl jji <t! r^L^ J-^^lj 



(jrt-Cjlj^a (_£J-ll (^ (j^ /<JL«JI icljj (j-a 5uUI ^ (jj < i n" (JJJ ^!i^l (jl 
Jl_l>-^j1 (_J-«^i 1 (j^tj * ^ }j t^a^J I Sj^ltl ^j-a IjJk-iiltuJ /cJ f«^-ii LJLc /cil^-i jl ^ <<*> 

j_a i ( _ ? ji'v i nil jjjltl «_o <-;^l>- (__rJI Lil>- j j i n") (_tS~J i4_i£.!jj\J! cjLalil.1 )«-3_)-! 

3 I j i njJI o jji (jl ^jlr Sjjjcltl dJ^ Ju£j jLi-LiaJI (j^CjIjJll 3_L>-llJl jlSj 
Cj^lSLiiXJ J^4*J allaj jl^Jjl (^JJ^t' ' Sj-uaXI JjL>- L*it jt .jjwi! Suajjsis J Ja^l 
(j^c.jljj.1 ^l Ttjllitl Jljjlj /oj itixjtJI Jl^jla (___]! (j^jjj^JI j I » i^aJI (j^c.jljj.1 
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. ( _ T Jjljj'^l iJa -i III f_j\r 4_j£.ljjJI SjjiJI (^^c. aI la-lll IjUfc I iVt JuSj - j i iLflJI 

j^Luj /<sJ jj i3_lo1_l!! (jljJLI! ^ 4^Lul (2>SUj V Ja*ill I j-a (jl c^jii (jSLIj 

. 3_bjJJ fjJs (±^e_JI JufcL*-oj I flj) II (_^ (j^CjljJ.1 £fU cjLa^mi J-sLu ^jlr 

fjlj-U ^^LSLi-o Lai ifj!j-U ^l jlaUII £yi VI jj-uij ,j£j «J v^jLoymia 
<_3j^Ji (j-3j 3_jJLlo (_Lu-oL>J.I Jjl^o c^JL? (jill jufcLtil ^1 jL»j ,3£j jala 

(j^CjljJ.1 tji^^i _u i nil i_aLiSij£l *Li£. (_yl>- rn mit-Ti Vj i L^J Sj-oLi- %UlC I iU.^J 

. JL&L»J,I ojufc 7"L>>J Sl^Ue-a (^ Ijl iVq jl « uaJI 
jJsj .oIjLj}JIj t-cJjjLxU i2jLcj j >- 1 ia ^JjJ-II liLuJI Jl£:1 1977 aLc (^j 
' " 1 1 » la I 2 a 3ji£. (jJI (Ji- Jl L&Jjljj i LoS^3 ( _ t 3 3j-o Jj 2 pJj-Juil I J-& "-JJ^J- 

.O^JI (> 
(Jl i cj «LcljjJI ( _ T 3 «lloL*JI jjj/^iI (j\j Jj^J OJ'-*-' Cr^- PJL> "'U (^J^i3 

Sj^sj^JI <t>-l3l (jJI 9-^j lii U I juki-aji^jj .(j-ujI^VIj sLjLlIIj ^^Ij^-ll *_u-ujlll 

r-j_*j dJJjj '3j; 31jL9j «Lajialj CjIjI iVn ul (_,!£• J j i-aseJJ (j-icj I j_«JJ 

lj_& ^ (>±oL«JI ^Lo Jiiml ^ (jjLjj .3_la1«JI 3^jj>ILi ^jJj!?"!! 3^*11 
(JL-ajl ^^cjlj-o SjLjj 4_lLc i—u^pj (_g JJI i (^j^aJI *_u-uj3 (_LaLc) pj^ miU 

' " & 1 ?• J "' 7HD' J' *~ '^-4 C 1 -*- 5 ,!}-^ 'L^-^j .' ' °' i_£ ij^*i cr^- *>" ^r 1 "" * " 
JljJlj^. (jl <^"VI ( _ T cjlj_o (_,i^-j .(j-uJLlII (j-icjj i n a I (J^L>- -1 j 1 1 c in iiLij 

(^a 3_LoLc: 3j_<jjI 1 200 j 500 (jo rjl>jj La ^1 J^-I^JI > j ki^III J-aLc 

.^LeljjJI 
(JILo (_y^ iui «LuLiJ «_u-u^HJ! (_LaLc !_,''""_' 'L^^J.'"'! J^-*J oj!l& (_p (_y^J 
1 (lr^ i a "' *- 1 I Jl^-I i_alj_«iLj 4 j n j I «~ 3jJ^ (_,-3 IJl>-Ij L03JJ "— ''j^>" *J-* 
^ylll J^LsJI (jlajJUJ (j^C.jljJ.1 l<3fl>^j (j^!l Cj^iSLiill j-p-^?l I juk(jjjjJLji 

J^Li. I g _i < * >j u i^ill JL*^. ^yi^. cn-ty ct^I'j nii^ ls i *U j>jl^J L^jUj^j 

.(j^-cjlj-ll (_,lr [j-^-ILl!! ^/lcj 1 1 uzl 
(S-jJjuJI CjIjjJ (j^J 4jSj ■" 1 ilSj ^4^ n_gjl 1 iTiILi pjj-o /J-aUj-i (j^aqie-aJJj 
3^Lj_flJ1j «Lj_^-^lI1 iJT scuja UJLjju ^j aj -- 1 1 ^j-«J .jJ^kjI i _ T 3 (J_4Julj cflxje_Jlj 

.diitaJI JuiLjLAJ (j-LJjIjVI ^jl\ 
Sjjjijaia L^JI JJljJ Cfi^3 ' L^- a lj-'-^ (_y3 3j>S> 1 "<* 4_u3ljJkl j> J-A J Jljj Ji^ 



28 



Ijla (_^a ajJjj (jil! cjljLil^VI ,jl LiS" . JUJ.! IJ-& <_,£ JLta (jjL*3 f Lj^ 

(_gjjl (_, o I » II <± u e-, i -II jjic AjJJJ 2 ^""-j 3>^ (J^sO] ct^S ' *t'*g" jl n iM,l 
oIjI^jI . 4_La (J-oJj L<iJ - X-SjJiJ i(jLS (<s^*->- (_£i (j-o pj'j- u^ Ji.;. "H (J-j-Sj 
(j-o ( _ > l3jJLll (jl il i L&Jijvj 2jjjlii"ill Jj taJL 4-*1jj La-a^iiS"! ^jJI pjlj-ll oJlj* 
iSjl i^aJI i -jl "'<* »lj 4jjj 2 1 (_i J .>.ai joSjsoj t d Li n->e_a jj jij -iLi^jJ 4ii I Jufc 
( _ T cljjJI ALkaJJI «_o LojSJLa «(_3-^ i_P l>3^} D' cj-^ '*Lj*' UjJ^ *J'-^I (j ' "~*"J 
(- I c 7c— a-SJI ^juusLx-a clujj i^ilLo SjjJ^JI CjLtlaLiil (_£Jl>-I (_y^ . ( _ T L>JLI 
(_>^a-Hj jjfc ^j-jjGJI ' - < j i ii (jl Jl>-j JLSj i(j\]iLo2l 4jI a ■ aJlj Jjo i ."ill (j-a ja£.jJI 
oJ_A C^JLSj 'J-^JJ <H»JL»-a (jSLol (_£J-!I j-a^l i3jpJI ^ (dJJjJI) sLujlll 
r-Lbtla^-uSLj ^L>- i—it-ia 1 (JjSj (jl (_£jj>-i Ci^S i"il (jS-a-i tj^Jj '^1(3 ' " 3 IS. i"i a 

.(^j^l «L>-jjJ1 (j_a (j^alae rt l1xj*_)J > w<i (^1 
(_jj| *_^».jjj -i j la *" II 4_jJL«JI 4-LaJ»JI ojufc (_y3 I flj i^aJI ( _ 7 ^-Ijj (jl jJLjjj 
vliUejVl JuiL»-a ^ tUi«JLa .^^JjlII (jlA^V| ^1 *-»-j5 Lx-o^ii^! (jLujVI 
4_lLc Jiajju (_g jJI j-a^l i L$5EjLiJ j^jj (jSLaj 4_u-uL-ui CjLsjLi aLl2JI (jJ-iJJ 

2 j I -i c i_aljLjil I "j -i c cjLaj'i/l ojufc (J-5-1 u ii j I tJ-S-Jj i2_l«1«JI (o^jLS^j 

4jlC LcH>- 1 «\JLlLd (^l (jj_<iIi_(JJ i(_ r i£.l CjLu^-a (jj 2 u ' »l ol»T1 (jl /CJ . (3j_tuL»_a) 
(j^CjIjJll (_y^. (jjJuiij rfufcjJJJ « VJjfcj *(_^j_2Jl *_u-ujj (JL<i£. 4 ?jU (j^a ( _ T 1^.I 
4 IS i"i aj ■ftt^j^l'v i"ia (_jj| ^LjL-aVI £yl Vjj -" g;jlg CjIjjIoL>J,I *LiIu (ja^jijj 
(j^iljljj.1 i—JJeTLU (jLi L^jjsJIjla (jLx>.2l (j^\* (_,-3 (jS^x-i oJui /- ajiaJI ^LjuJI 
.^>-t JlJJUojJ (_^b I Ja *■ Ijij'"' O^J iJ*J.inj3 (J-aL^ L)3^rr ( Q -4-'- a IJ^"l9 
i«Ll!L*£ ^ii^l jji CjIjU^JIj i_jjjjLai! ^_) — uajj I pj^ t°7i 1. 1 I Jui (jl jJljjj 
jl_i_c£3 (J_LX-iD L?e_a ^*-^J ^-^3J ^1 ^\ ^LbLuDl ' ^ d * t ga (_ 7 Jvl^j (j_a ^£.^Jl (_ T 1^. 

idili tillj^l t^a 3-*j><-u S-uji^ujJlJVI 4j5jSLj»JI CjJISj .^31 jI^jIj ^lcjIjJLI 
(j^ i n-»-"il Mj^sLitjj 1 1983 alc (_yl>- 2j^ *_u-ujj (J^Lc i— ill 1 5 Li<-ajLJ-"n nLa 

^Suiol i ' " 1 1 J J J * II «Lcljj_i (j^.jljj,l pc-uaJ jJjLj (_,-3j • jj^' (Jr!- 1 ^ 3 '-*-a 
5^j£L>JI (jl I oji nVj 1 1 Juif&^laju j_uSMI Ijj i nS /tt^jl lj3^ Ij a iSuSI '■» ijj^il (_yJI 
(j^_u_a (j_a (^gj i i nil ' " ij gj ' 1 1 /^Li-jl ^-aJjl Jl^S . jl o t nj «LuLse_a jjJLu /q^J^Jij 

t JjJL) La a Lkill 1 1 JJt> S£. L_u LiS . a lj£. I diim (J^L>. (jia (jj_u_a I 2 (jj I (jia 

(JH in-»o (_, \c i(LJL3. j_^l_3 LljSjjj) LLlII Lll^a ^ fjlj-a <_iJl 100 <j-a 
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(j_« JlJJ_«j ^J ua a* JJ 1 -^- 1 £ |j ' " i (_2_flS_) Lx-a sljJulj ^j U All (j_« ptj \! '^* 
(JL±_ljj (jl "i i "SLij (_p.}^Li_Lij Jl-l^JI (_y3 7-La_Li I i^ajl (j J la " J-*J Ol a mil 
CjLojSj>JI (jl (j-^-JJ (3^-Ij '' : ^!-^i>^' ijj- 5 <>Jl£, cr^3 Cj\JxiJ\ jj->-J t£LJ^Lj^-<-uj 

(_jjl a ■ uj.flj| .M o i nil (Jl «n~i nt sLlUoLU (j^ i mq-kJI dilji i ntl ( _ T 3 -il-ijt J^i! 

cr^JJ^'j ii— sljuiol Zj ■"■■'- ^1 ajji iiLS^Jlj n—aljLiisi 4j^o (_jJ! LuLLij^j ( _ T a 

4x1,1 (J& 6 (JJljlaj CjLLj/j^JI (j-° («JL»JI ' '^N j"" ul «_aj^Jj i LajLila (J-GM3 (_jJI 
Cj LjIo 1_lI>- I lilLlaJ SJlC jLLaal .3^>-^J Ij-laJ o^LiJ (j- (_, '"'^ V ij^Jj • yj-^-" 
^jjjlI! <_jjJLl,l ( _ T 3 Sjj^-jJi,! tiJij LaLlcij '4-liI a i ..j All jj-» loJI (j-o «djL& 
(2yl > jj J-xgJ I j-3^J i_£J-ll O"-*^' J~J *'>$-" (j-° 4_i3j(j arl 3 J o i n^l » ' . Vij 
ajji iiu^Jl oLlL>LlL>-I (jl Lo . Lu^ol (_yJI CjjijVI (JjjjajJ 4-oj^UI iaLLaJlj 

iaLLs LujJ i— xol jLa Sj-iu 3 J o i n^l -» • • <aj (jl (j-o (_, i"iAej 2 (jil . Lxiajl Sj-^tj 
(j-o 4HI (_ t 3 3 (j-o t_lJ-Sj La Ajj U" 1 1 (JjjJI i'iI <n"n ill Clint i i nil (_j-3j .4x3 LS 
(_y3 , 7 (j-o <-;-1j-2j Loj i<tcljjJI JL»-o (_y3 4jjjji».'in 2al LaJI (j-o I J^N j" ' "I 
.jVj^ CjIjLlLo 10 I <f<r Ilea i fllCj ^ylll 3_Uj|jVI 3 J o in>U <iiU 
4_»jJjjj ^ » j i i a J j sIJlJlJI (J-2_i (^jlaljxi'il 4^1^" i n 1,1 isLLaJI dcse-Li-a I j 

r-LL=tia 3_i_oLlII (jljiLJI ^ Lai . (iit.1 ^ 12) i_ilj_a j-jjIj j_^I iajjjjjj 

iLkJiic a<l < j~inU 4jXJI ialiaJI ^ys^jlCi jj5| dj^v (^Jl ijjjjVI oJoiiiVl 
. jjlail 4j53>UI 43LLJI (jk diljc? (_^aij Jo-jJ Lt£ 
LaJiic J <i")r ? C 1 K ^3 Jj IjaX I ixcljjJ! 3-o.LliVI ^ 3 -^l Ml jIU-^Vl Lo 
jj laaj I ,3L>^1 t_lLui3. (_,i^. ^il t_tiaj>o (jSi («J L^JI (JLall I Jui 3_iLiSLi CxCjji 
1 oji nVj i(_ T xi«JI JjJjJI ' " i ' a ae flJ L*lljJ .3_j£.ljjJI Cj LjjLujSLILj L^J^tll 4liJLj 
iiaJJI o juk dul^j . ^LLj^JI 3_^Lil,| (^liJI tiijjlxll 3_L>J <^1,lajv uj JJI dili 
' Q* '^* '^~"" rt J^^ g ' '^*^ I 4jLUgi a (JjjJl1^_«j (J\j_j_i1dj ^Lilc d i no"^ (j_a «LAJJ_a 
diLal <i~ itl •" j I a (_gl (iJjJ (jSLi (<sJj .2_jjL?tl!l 3jL5_l!I (_ t 3 j •'■-"- •" j Lu (j-oj 
La^jjLoj (j^ 4 "i o U" La /c£LjJIj . «LxcljjJI cj uj LijSLI u jl 4cljjJLi «GjLi 



so 



SLpJI ^Ir '"' '^a jJs c^jl£ 2 j"l A , „j^ll 3_jjL1,| Jjl j_^}\ jj| jjji»j il . SJLlA! 
2 <- I U" , ,,l i Jjij j,J | jiSLij .oLjl! (_y3 (Jjccil tj^sr i nS al 4 j i ii t (^ «Uj-uIj CjIj_uJu 

i^jdl j-als/l . L&ls (jIljju (jl . 3_ul JjJI 2l,iiliiill 3_,| jj ^ (j j t j . oLjjLla^UI 

.^i-Vl 3LpJ! JlSLil *L^ ^1 ^j! 

JljsJI 3-Aj i J " II I (_ T -3 LaljJLla 50 j-ILJI (jLo^l Jl>- Jj^S i_)j Mill oL-a ^^3 
4_tj_*_a pLijjl ^1 (j-o CjjJl>- (_ 7 jJI «Ll1,L*J! <Lse i^aJI tLa-la-La 4_i Cjj-ojI (_£JJ! 
(<s_<jjI_j i_2jj_«_I.I AjJI (jlalj—al J^>-l JJ fl k J-jlj-J (_^-II iS-^^-i O' (j-^- 8 ^ 
jl_^j>JI CjLJLiaj-u j j gla ^ISLol JjI^J dlljij i /, 1 j fl La II Ll^jj^I^j o j (}" j a 
L&Llo SjUJLc CjIji i ii I j i_!jjIiJ I illt-i LLJI 4jLuL>Jla . (j-^JLlLJI JlJi£. /, i i^a^JI 
' " ' * *"j I <-^->l_><-^l ^ .' '" ' (jl L<» .^plll (_y3 CjI^jj a I j J-lLo 100 (jJI 50 (j-« lS^^ 

(jSJj • "l-^Lh 1 ct^ ^JIoIjXI (_>^*j (_5-3 ^plll ( _ T 3 aIjJlLo 100 (j-o i-j-ij-Sj Lo ^l 

ojui !_^S (jliajjji (_gl_j SjL^sVI lilol^v pLflJjl (_,!(* (Jj-!-i (j*l (^^ •^ s ?3i * 

.jlui 

j J la J (jl (J-J-3 4 i i ii £jjj iSi£ .-' '^■'''1 (\)Jj Ju3 4J1_1 •" J i ia « J J^Ljcj JuSj 
Uj-S x-a3j3 i " i Ua CjIj^LcJI i _i i n t <jSL!j .(jLL>j_tuJI CjjJl»- 4 j i ii t /yi pLfljjl 
(JU3j_<j/ CjjJl>- ^>3lj3 (j! (j^>- (_y3 iSJjJlC CjIj'h lit (jlaLUI j>Juk ( _ T 3 'LSji>JI 

cjl^pjJI 2 j i n't ' " i » ajj I I iLa i 5-jS I j o 1 1 » .^■ : »" pLxbj'i/l ^SLI ^j^al " ji^ 3jl«J,I 

VjU <_ijoiJI dLa (j-a v^jl^pjJI SJIjLi S-jSLUI 3_bti!l rmn jijjii^: if-Lajjl ^1 

. 5 J o t u2t 1 jJLutjj-ul ^j_« JljkjI ^j-a 

.iLi i nil (J I <t"i nl tLau-JaJI ^L^Jo^al w vi-«-i L-uJI i_JIaj jLL^-'^l oJ-& i uJel! » 

^j ,>..1l ^1 «t— tl | j^t J^La (jl (JjJl21«j jl) (_JjjL<ijSJ| .M o i nil (j-a 2 Ja ^I^jjsJI 
t_gj i>i<tl .M o i nil jl (_,i^. (_, olr (JjJj '^J^ J" (j^"4i • ( L j - '^ - 1 ^ 1 (»i ml QJ^ J < " 
(_Jjj>-2| 2_'j Laajdl Cjuuiiilj (_g j uajd I .al o i nil «LloS jj j<u . Lu^o2l (j^ (<si-<-ul 
Ijj .^^tljjjJI rL^J^I tS$~ ma ^yk: JaLastil (_yi£j V LuLkjjj ^ 2L»-llXI 
(jJx. SjjLill CjuLuJI ' aJLi^a lj< i iijj j! L*Ui (j-° 2JLJ si oUII (JjLaj 

.*lj^jl (^ ^Jjj^l 
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piaJI Sjgjob 

[_ysju (_yl^. I ■ aj I i-dJi 3 ' '^JJ '*'>^-!' (j-° <— ijjVI O-pj Lj^jSLi (_£jj>u L&jjJlJ 

.jS i nil * . i '^" i_2LLc2l 

a JlJt'i i mj (_£JJI J^jcSLII 7-^J^ 3J5L& SjiiSLi j*v i nil (_*j^aJ3pjjjJjjljjJl (_yi^ 

.jjj Q^r!- 1 - 200 c^l Ji- 5 *^-" (7^1 J^J 1 l985 f Lc- lt^^ -«-^Lia IjjSj 
Vjj (J^cSDI (J o <"i i n") (_ 7 SL! Lu^Jjj 3JjJlj>JI Ciljn i nil *-£&>■ CjujjjJ^a jijjiiaj 
Lj^-uSLuTrjiihllj (r-l AU.^VI) »|S"i'tVI (_£_}! JLlIj . 4H,Lj 95 SjjjiJb (jJ^J-JI (j-a 
(j_o «G-»-L^. I a ua ' slj-^JI (j_o JL>-l_j j\ id ' . i i^aa 77LIJI (_yJj Cjjij^U «QjiLo 
3jL-»_> jl) ^LujVI ZLa- 1 1 ^ I ^tsLkJI olj^!- JjLC: i^jdl j^aVI ij^jji! v^jjjVI 

(JSjIi (_,i^- 1— alij Jl3 (jl£ Lx-a^iiSl jS 1 n (JSL«I/ (_ 7 1^. CjI^j^>- i _* 1 11S (oj n_Jjj>-l 

(17V. i 

(a J 1 11I j J^>- 

Sj J 1 n I ( " 1 j ~r t, t iCjjjVI «j^J- £-3j (j-SLaf L<UJ Jj i jj g mi 7"l^-> I JLAj 

JLi- jl »l U II JjL=J (j .^aVI Jjj_<5JI ,_,"'■» . Ll^j! liili £yl ^!^l iS-Lt-ijla 

Vjjl (jjti-j-tuJ I j jj^l (j^r 1 SJ^J^C- OjL^ u^\ p^-Ji ij^^ u^ < ~ J ^ '- ' "*'''-' 

«bl jljcj jj^' Jj"-" •» U , „ ^J^. ^^13 j^jJI 1 Anabaena LuLjLJ' Lj^uSLIIj Azolla 
3a£. (j'"^ ct^ iHjLcjhjJJU jii^l < " « I U -»■ « (-, Ik jJaj i t I^JI (_^ lIijij^/I c^ijjj 
(jSLaj (j^*-- 3 jl »l '^ij.' Sji ji Tt^^a ol i"i ..I iCjIjJjji (_jj^a (_jJ^-j ' Jj^J 
cjVjL>J,I ojLji /jljlij Cxjl£ Jl2Jj .cjjj^U 41A0 u^_uS_i «_o (JilSijj (j! L^J 

Ly~j O^ '-' ■ *^J JJ .'J "— i jj iSigJl I j I T- ' '"'■ 1 uat-tnj ^J^l *JI 1 -il '^" 

(^if c-cL-^lTlj (jlj SjLiaJI 1 -il ii cVl «_o (J^LlIj (jl J^iiJI v2jli CjLjLuJI 
4 o-a-lo 45jj2| ojufc /- 2 jj i^ibJi^JI <icljjJ! (_,-3j .CjLjJI CjMSIj CjIj mi^I 
(j I c da I fl-^cJJ 4 j 1 nilu Sjj^j^- iij 1 ii^il (JlLa L^Lm i ( _ t j* ct-^' *— 1 W_3'^*t!^4 

.3jl»-Ij 4jvjja (j-Lcjlj-11 JLi (j^lJuiij L*-o (j-LuVI (^SLIj .S^alj J^li. 
DDT (_gj mi-kJI JljuJ.1 (j'ii 3^u 11 tltnin CjIj mi->JI CjI Ji^l^o '"'." ""^^ J^J 

IjjLj DDT JllJII jL^> U^ hJjS.V| i2jLuI£LII (jiaju Jla ^Ij ij^JI j^^ikJI 
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(j-o (jLtuJ^U «Luu-u j^\ (j-"J-I DDT JljuJ,! (jLa idl! j f-oj • L'llLl-J Lx-iJ"ii ii a 
.(j-LaiaJI (j-o Vjj I Ia3» 4_Lo I^Kl LoJ^ VI (JjjLlII J" Sj /<J j j'a t(jJ>j i "^1 

.(6JSLAJI) 

c_ijj>JI (_y3j i LJLLajl (j-° SjJJ^. *[>>• I (_y^ Lilaj"! i ii a Liloj-a Ljj^LI,! CjjISj 
ibUal (_iJf 400 i-.l-a-m C^peJ tj-aJLa IjLoj' L^ijJ^- jlj)' ^tH^' 4jHjlI! 



J' 

1 




* 

* 
* 

* 
* 
* 
* 






/ V 

/ / 

j j La a 1 1 Cjljuj_a 


1 1 1 1 1 1 1 1 1 1 1 

1940 1945 


i | i i 

lv>5<) 


■ i l i i i i l i i i i l i i i i l i i i i l i 

1955 1960 1965 1970 1975 



. 1976 . 1937 ^it^tl Lullajjj Js, SjLiJI i_.LiiiVl CjIo-u^j CjIj^I ill^a',,,! -6 
Source: Seventh, Report of the Royal Commission for Environmental Pollution, Agriculture, and the 
Environment (Her Majesty's Stationery Office, Cmd. No. 7644, 1980). 



55 



J£ £yl 40 Jl CjjjUu v2jL^j 3_uaij *-a i I 947 . I 946 S^AJI J}U. ^iuitl ^ 
Ljj^U.1 3-ajjjj3=-i Sju^ol (_g I (j^ ^"-Ly («J o^Jj jJaieJJ ( _ > I3jjla q^Jx-uj I 000 

1946 j»Lc. (jJaj . 1952 ^Lc ola DDT ju_Jll 4±«^ Jlju LJLLjI ^JUl yjj 

ojui^j. 1964^2.11^ I50j , 1961 ^ Js> 3JU. 100^ VI DDTj^l 
jsJj iSJLv 440644 oljJLm f-Jji Jj>-j i2jJl»-^3 i^jJI (_aJ3j3 3j_p.VI 2 1 1 nil 
^ La-aJ »(_, ui II ljukj . 1970 Ac ^ 3JL- (jj-jLa I <5 ^yJI jjjJI ljuk *_cl3jI 
(jijJI {_j\r i " i j h I j (jl jilJI j>JLjfc (ji ^ia . j i(jll j_a j-j^I 3->-j Jj cjJl>- Ljj^-23 

I «i^ I J "■ ■ a j a ■ "«■ ) *'a I j '^ jj . Ljj^LII (j_o I J i u-flj Cj jJijV LJLLajl CjLlS Li£ 

DDT jlujJJ LojLLo dili jju Ljj>L«iI J-aL»JI ^^jijJI tcjj-oI jJLa .~ <^~1 

.(_£_>j>-VI 3j^iir»JI cjIjljuJ,! •" tajtXj 

Ijjjljj (jl 4jjjVI CjIJljL^o ^Ijiitlijil (jj J * '"'_' (j^J-II *l 'J. 1 *' J '^"^ (_jl<^ 




.DDT ojJ.1 ^ijj LjjXJ.1 !>o (j^liill -7 
Source: M. W. Service, "Control of Malaria," in Ecological Effects of Pesticides, eds. F. R. Perring and 
Kenneth Mellanby (New York: Academic Press, 1977). 
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jl tc^vj_i (J_i . 2_j^_JI j^jlaJI ^_)^j_' Sj mi 3 2£l o i ii ( _ > ^i3Lcjj alSj^I ojui (j-u 
3-*-<il5=-a 2j_j_pJI ."<! \l .>■! I oLlS LxjO ji£i (j-ulJI 3Lp- JuiJI JiJS DDT JLuJ.1 

cjIUj-kJLI <y3 DDT Jl-l-lU ^■-Li.aj jl 6-° ^5=- ^^ o^J . ( ' 8) (8 J£wiJI) 
ojj^3 tjSLIj . ^IJJLJI 2 1 1 nli .I I gjlg i aSjjj ( _ 7 jJI 3_uLuJI (JJIjjlII (^ I^jj-o 

4JI joj ijJai»JI |_gj"i i ii a (j_o <_aJi (j-o JL>-lj ^j I Jal J uaj j<sJ j_o2l *-^lj (_j-2 
a Jiir"i i n_t «Ll>jl ^4^-° O'^^J' DDT JljJjJ,! (Jiajj . S^-ji-jl Cilji i nil ^fl Ja-LA 

dUJSj '(_3-c!jj t_gj iSi3. jlujiS I jo i nj ^^Jl 4j 7" ' ■" '„' V ij^Jj • Ljj^HI 3-ojLHi 

(j^ » i-ua-j Jljij (<sJj imJj-s-V! 2 jj ,>..tl jjKH ol^jj ^1 SjjjixILj j_a^M 
JJJ JJlC (j — I S3 ^1 (_£-}! (jr^'jj iS.J '"'"*• "-^H"*^ 4J1 m"u nl j2 iLuLLaj^j 

ijJIjjsJI jLJIj 2_jjjjJI j^al ,^..11 . ^ , ,-.s t 4_mj"iiiU j&^UaJI tLcoLjtJj i2_jj_JI 
J_t-3 4_jJLc CxJL£ i_£JJI Lil^Lcu-a ,j^\ jj_jJaJI ojui jljLc.1 CjJi^pj-ul JlSJj 

i2jL^j_o ^IjLiti^L lj^ irVi jL^a (j^j'jil L«5 -DDT Jl-j-lI! ^IjJt^J 
Vj ^jj! JJlJI LLoLikJ /_a J^i-jG V (_yl!! <Ji>LoL>jl£L!tj 2jj ,^.ll .-.I a , „j^ll 
jljj,l oju* jj'"*.' o^LIj • • ■ 2x.j 1 .ii dJlSLiijj L^J^ i2_ul JjJI 21 1 .ii 1 nil (^a ^1^3 
cj L-c<3 jij I (jl (_,i^- . jjjui jjaj L$-»-o (J-oLjuJI /_c J^-<-uJ Lx-« <Jjo 1 nil jjjLjiii 

1 _ya_»_l (Jlj_j2 dJJjJ nJj_iLi!l 4 <-r » ■-— > L^J <j-u-<J iLuLLaj^j ( _ T 3 (_j^>- '^Jfl ' "_>Jl 
I^JLu (jl jj-i (j-« 5jjj" lull ^jj (Jajul JljjjIS II CjL»S^_a j^a JL>"< i n ) tj\£.j\jS\ 
CjIJl_ljJ,I (j_o ^j^ a»j? I J J 3? dJJij i2_j^_jj| Si j -a- II 4Jj ii 1 nj (_gjjl jj JaJL 

. L^J ^^j-ajll 2j^ mi-kJI 
CjIj^JI Ll<-ajL?r" t nl £)] JLla 4 u < n cbt-4-j.u ( iL'iir ^ I CjI JLu_a j~i i i n"Sl Jl^Jj 

- 2 ,4 .5 (jJLJJ! (j ij "j a 'I jj K II ^yj^Ui ^ « a. iaLlIlS ^ 2jSLj^o'!^I 
dil jj i2x.ljjJI ^ a air" 1 11 j Lx-« jjjSIj lr i ju£j~a trichlorophenoxyacetic 

d a\t t-M 1,1, ,n Liajl jj gjSiXI £/l 1 n^jjjJl (j-a 2^1 1 nil 2 A\ Mill LJLc. (^5*0 

i/c^I^jj V 2x.ljjJI (^a 2 lo<" 1 nl, I <_il Mir ^?l uiiljLjLiA - la » " (jLa (jVI Lol 
,jj JJJ 2 j in ;1L> 1 j u -^ J< ,-„~ V dll jJ ^^42 1 1 j 1 1 — " SjpJI Lj>jjSj o^ 

oJlj* ^1 (jLx-i^aJ dUji^ 2_«JI_i 'j ga. Jj^p L*^ •^ri £ -'j>" CjL»j-UI Q5KLJ 
I 3 j? <-^JJ (_7-^' l—lLAcil CjIJljL^o (jl VI .Clljljj-a-ll 2j!iJ^ i". 1 inl CjljLuIl 
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d 1 1 n f tu 4_aL_u L$_)l t «Ul9^L« J^±£- *J [j ' ^ * J CulLul t^_^>JU Cju1^jj>J 4_jJjJ_«^_lC 

i j7 Il}\ I j •■■ a ' diLjjLg— lSUI jjl 3_c| j^(| ojui c^..jl L«£ '-" ^LujoI -» a <_!jj>-j 
Lfcl Jl>-I t_-J LaJ -13 j] t4 nl"-ie-a 4_«^>L_<j JjLa-Jjtj J-<u>o 1 4 n I" -ie-a Cj [Sj-tll/ I J » '" aj 

cjIjl_uJ,I (j-° 3j-slj cjLlo tiJliJI (<sJ1jl!I jl jiiJ j1u-a3 cjujL«-iSL!I cjlijji 

I J 1 J flj CjI^jJi^o (jj^ (j-a I j"^ 1 1 " 1 1 j 1 lit iSJlxjJJ CjuVjJI f_j£ '"'J k-N- (_yll! 

jj cjLj<jL<Ji,l ej-tb i_P-«-3 .q^-lL>J,I (jl£> 1 nil 



(JjjlS 3-oL.u CjujL«_iSLj sLsJIjla «Luljlc. .ilj^ (jlj I^Lsi La£ .cCLuJll (g 1 1 n"ll 
1 L^Jajtj (j| VI i3 In" 1 11 a j \l .^» « tji^ 3 (l^ <-^->L°l-^iV jui (jjjJSJj (_,lr ljjlJ9 



I 

a 



I 

1 




5 Mill cjIjIaJI J>L>- ^^jLls^JI 5 i,,i'i j-Ju ^-La - Slltxtl cij><jU",,iU 

. 1906 SjIaJI J>U. j-kitU ^jj^o ^jfffl 1000 J£ (jru LJUajj ^ Wj^' '.'.""J ^Ljjs^JI ■ 5jLii ~ 8 

.1961 
Source: Rapport redige par la delegation italienne participant a la reunion entre les pays du bassin 
occidental de la Mediterrannee sur la coordination des mesures de prevention contre la reintroduction 
du paludism (Erice, Sicily, 1979). 
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(29") 

I ! i n->. Lajjjj L23^o jjLs i Ljl£ o^? c 1 -' 0L3 
imiii cjIj_uu /_jJqJI cu^g-JI /_i (j\loL«JI (j^jjLLij^aJI Jl>-I ^j^so jl2Jj 

Jl>. ^yJI Lj-l3 -il-Sjl (jll! S^LaJI J}L>. i(jruidJI i2jL*laLLa (_f JlvI ^ oLajJI 

(jl (jj^ (j-o i4j^iik>JI cj! jluII (jjjii^j IjjL£ (^jj JJI jj^jdl fjlj-U JL<>-c. (jru 

CjLj^jJI 4 j i ii t (j! (2j^>- (J& < ^j J J la (_2-^ *IJjA-»2ej LxjO 4_l3|^JI <_)LlUI IjJj^j 

i3jjL>J,I (jjd! (^ jj^JJI (JLjjiJI (j^-ij ilJu^JI (jK i "(j-o (JLila'iilj f.\ i ii ill <j-u 

(23) 
J£ ^^3 Cj I io uu i .ii I J j S"i i n" 1£Lj^Ij^jj/ (^J . I J i "*"' 5>lflJ I J^Li- dlaxfli 

(j_o ^j^ -» ■"■ 1000 Cjj_4jj iCjI J_ljJ,I_i /g o i n"ll i ii i ii J ^_) — se •"■ (_iJi I 3 aLc 

(j'- « ' jJ^S i2-J^_j_L>o VI i tue-LaJI (j_o j Jj ' 3 j I LaSjj i/g «i i n"ill I JJt «lj->- 

/<sJL«JI (_^fl (jr^-ljj J-oLc ' a 1? 40 j! jLflJI oLcUivl JL>-f ^ (j^jJlstjJtl 

(j^->- (_,-3 . 5-J^ Ml ->JI Cj I J J J U aI jj-"ll III «Ljt_UJ 4-QJJ (Ji ( _ t 3 (JJJJJI-S <±JUl1I 

(j_5^J I j-1 1 fg o i n"ij jl i JJL«JI I Jui i—aljuioLi A&LSejua ' " 'JJ ' '-" <jJ JLJl JJ^. j J-2j 

js-AjLllaV jl 1L3J ^(jog'^ aJl*J i2jLjsjJI cjLi-<1*j S^I^Ja ^^Lc js^jjj^ aJjJ 
(jlajLjilII (j? Li£ . 2_j^L£ julL I j i nAJ oLgj-lcJI (j'i/ jl 1 1 j'" ji^oJI (JjL^J 

-" se Laj (jJJJI (jlSLcuJI (jl jl . 2jjL-uLo I j i n t ;<-Lu j-L>L>JUj »-3LLt,l ij-u LI* 
2x.ljj (jj.3 (j-a I j 1 » LaJ (jl (jSL«j V itiJliJI joJL«JI ( _ t 3 ^Ijuk L»ie-JaJ jo-A^JlC^ 
Vj Ij^j- >lj-2^ (jj/LJI (jSLIj .4^jj2l (_ 7 i^. ^>taj ' " Sjj Jj ' '" I ' .' ' r" '"' ** ^"'^ " 
(jl I i a . «Lj^_*Ioj>iJ 1 CjljLj-tJ,! (j^_*Ij^_J LaJLt^ A^i-aAj] (j^_4^e_l <-Jl_jS (j^bjJLJ 
OjjJlJ pLfljjVI IjUfcj . <ic^_<jij jo-AJJlCi pLfljjV 4j*_uj L«-& •" J I J >.j /ojfcjJiS 
2 o itL^a - la c I L^JLi-jl (^ ,Jjj ^^jJI 5^L«JI 2-> i^aJlj ( _ 7 -ijJtJI >_JaH Sjajoj jji 

ljr Ju\ ual ,Jj[aui\ ^JjJI jUoVI x_o jjUjJLj jVI FAO jLaJI JjUoj 

(_lc (_aljji^iJ (_yJj.} fj^jij (j-<-»»J (<i o i n"ill L*Ui i_sL2jI i4_j^.ljjJI cjujLijSLII 

Cj La ^£-xA3 «-J^ mi"c II Ijlj* JJLaJJ . Lg-al Jiir" i nlj 4j^ mi-»JI CjIjLljJ,! JtJJjJ 
, - 1 1 j tA " j (j-\_||jJ3 JlJjUuJI «_ii5J^ » U3J (_ 7 SL! Ji^ljill (j^ 4 I I nil ii I 2 C Li I a 1 1 J 

I Jl_Aj i4_t_j_Lj ^- o mi (jl (J^a /y J <4 (_p (J J 7" ' "" (_>>■ i (j-* tlijiij « « * J^jl^xiaj 
ij—Li-^l AjLja-"i i nt, I u^>- 2^1 i a j 1 1 j-J-^" ^>Ljj (jl_i 2 c I i i a 1 1 JufoLb x-ij u'A\ 

I. <&£l I ' U i *' (_y3 o^Ljjljj >Ij->-I (^1 2j>-L>. ijJLuk cijL£ (jl i a ^^" ■ •■" 4 _^SU 
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CjLtc-ULo f-fjJ 2lj i.. . I J *jjj" J I 2^1 ''"..' <— flJjJtill (_j-^ J I VtA*-^ ' (jr^ J' 
jlj_o pj^J (jlj i4_lj1j" i nVI (jl jJ_jJI (_y^ 4^aj^a j^lC 'LiSlj 4 null I . ■ I tajj 

CjI Jlj-la (Jjjljjj jjj jJl (^-aL^tjIj 21 » >jJ<J tj'j iCjl JLuJLl /■ I o *1 i u a ^S 4_ui_uju 

4£j-uj CjLSe^jua I JuSj . (_£JoJ,l (j-oVI a! Jca-'n nVl £^c 7LjL-aj -" J " [.' ^jjja! 

3j-3lj (Jj-i^Lx-o (^^ 4J&aL>Jll (_)-*->• (_yJI «-j^ Millu aI^jJVI (_£.}JJ ijLi (J-°-Jt!^ 

( _ 3 JLJJ (_jJ-!l CjIJljuJ.1 (j-o SJjJl>- Vl_L>-i (jVI 4jjLijSL!I 2 c I ' i a 1 1 j^Lajj 
i3_jJL>J| CjI JljuJ,! (j-o JJai ju&jla 3JLt3 (j_9^ O'j ^i^-JJ 4j «ii ii JJSl (jjSLj (jl 
^ilLa »l oUll j^is jl 'ij' m"i nVI (Jijb (j\-u±>ii fj^l 2<~ I ii^tl oJLA ^ < i n" LiS 
Cj-j£..} Ct^' 2^ mi^I CjI JijuJ,! i l^iLsol (_fi «LuJ^jaIlII Jjl i n i oQjjj <lLue-a (J& 
*jj~uj-jl-1 (^-a-iaJaJI Jlj-lAI J_al_*JL> Lflflj ifjj dllij ipyrethroid Jj^JLj^-u 
(jjJ! 2_l2j^3^I (j-jjj-I! 5>*j) igjJLi^aJI 2_jUJiJ| £yj r-jj^LtJll pyrethrum 
/. I c njVI CjIJl-ljJ,! oJlj* (Jl <tli nl (_uLv (_yJJj .CjLuJJlL! 2_oLj, j_j£. ^ji 
tCllj mit-II sJLlaa (_Jjj>.| A_i3Lj^ CjLjtiia (^C i±jjejJ! (JIjjjcj i«lJi jaJLtll JjLLu 
i Lijl tajj J (_y3 2_jjjJa|j_j_aVI 2_jjL<ijSLII Cj Ic LLiaJ I 2^j_i (Jlij^la JlSj 

jL>-lj^pJ tj/js (J^L> ^Sjjal (_,i^- **_ *^.' j _ ' ".* 0' <= *-£--* j '-i-"'- tj >^ L<ii-<ij 

ojui dJujI Jiflj . (24) jJ 2000 ^1 1000 (>a 2LAJJJLI 2-uiSLII £yj Vjj jL^l! 
i_uL>JI CjIj_uG '"■ i^^-^j iSjjJi^. 2_jjj, I, I j «Ll2j_^I l)' 1 ^ Cr^ 1^*>L»»J 2JVI 
^UaluiV(jSj(JiiiIj«-aj.4iijVl ^^k: ^UjSI!! Sj Uj i nil JU^? ^ L^->jXI 
.CjI Jj i oil 4_ajUL« Cilj dla ^_4-i ^-i-* (_7-^ ^J^^ 
CjIJljuJ.1 Jl o<"i nl (j-o (_yJJ! Jt»- (_,!(* 2 tVal ^t I jjfc ^Lc «L>-^J ■ » j I U 1 1 a 
(_yi^. 2JJLJJJSLII aj Uj , ,.tl jjj t^tilLi Ij.tjjjjj (_y3 x i a b (<sJ l*1! jJ i2_j^_j^>J| 
(Jjl_«_j La (_j-Lc J^J>J Sjl i ii ->■ sLljjal oJ_<fc i . i j i nl Lojii^. VI '•» i HI "^Ji 

5jl i n-^ijl (j-« ^j I i dlSLLm LLD^_(iij1 1 Jufc J^±£- (j-« J^J-Ui a! Jlj>1 i nl (j 2 t Lilajl 

.3jl3jIJ,| 

«^IjjJI (jjj 2j^JI SLpJI u\£. j-&1\ j-LaiJI ^pl jJia LuLkj^j ^yfl Lol 

Jntl cljl^^^lll i^^cblj'i/l (j^ J^)- f^ ^ JLseILu> Lj (j^CjljJ.1 CjjX.1 (_yl!l 3_»J LX 1 
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jl_&jl I j j 3 j_«_lj CxjlS ttj^-« "^'jj-iJ pi jJLtl /7LIJV i^j^-j Ciblj^ I fe^ 
(j7i i"i <1 OjI£ (j^JI J I-*- 1 -" Ij <— ilvjstjiiJI ' " 1 » la 3 jJia . «LuiL«JJ (j'jjj ^ih 1 

SjyljjJll ^1 JLc"i?l /a^j (jLa ijaJUJI Jjl Laj ^Ir j .JJLsJI ^^ irU*"' '-''^ ct-^' 
. 3j_>_l1I f-ljj^l ^J-*^ -iJ^J i < _paj^Ll j mmII (j^ 

. O I J j 1 «i It 4_ajl_Sj,l 3j_3LLaJI jala-flJlj CjIj mi -»J I ^jISjj » LaJa-i^a I ,_a Jj 

(j^Ltj iSjljjl>. cjIjljL^o i_*jS^jj 4 K ."ill i>jLjfc (_yi^- <— — <JLkIiJ t (jjH>.LJI (JjLajj 
^1 3-jjLiJ^ 3jLo 1800 i.r/>p ^j| 1956 aLc: ^yia < jjoa. dJI_L& Q^Si Jl3 

'"' ' ^-bb ' ' Lr^l <-2^T 5 3 j initl C^jl£ 1967 aLc ^ySj . JlvIj l5jL>>J ^X;Uj3 

( jl^Ij cjj^jj jIj=j1 J-i^. 4JI *j . 1976 =»Li I (_j.ll !_aVT 10 ^1 3 mull oju* 

iCjIjJjji SjLc (_JJLa (_ 7 1^. LH-i3.} ljLi>-l 4j£L<dll SjLi^all 4jIj_uLj jLji>-l £y> JaV 
CjLJIj j •> 1 1 4 1 in '< tl_i «L_ljIjJL!Ij djo 1 nil 4jIj_uLj CjljLHi-VI eJJt J i"i"j 
Li£ . tLil (_y^J 3j_wJI /_fl Sj_s^j>J,I i*<l m>i«"I |j (J^titlj i-i!l 1 n^/lj jjjt^tlj 
d-uJ^jtliJI CjLLaj>J,l (^ i_!jL>oj ix_u/lj JjLLu (j-^ Pjlj^l Ct^ Mjl^? (J ° ' *"*"'"' 
4_oLLaj_>_JI Cju3L_lL>-VI 4JajJ -U^a-^lll CjuLlJI » Jaiej JljJuuj; i«LlojSL>JI 
. A lj-r 1 11" j J^^^' C^-~^J~ f^i U^ CjIJljLjJLu 4_caL>JI sLtlo^l 
1 1 j j| la-ij j ^_a J^jj 1 11" 1 1 J-iLJS "t^J- JT^J^ *J> cr^l vJ a I "* "' <^i dh*^ 
iCjIjJjji ^-jjji _jl '"1 in (_f Jla (_yi^. J^J-i O^i-^ 30 J}'-'"! (_5-tj (jVI j-o^il r'LljeJ 
.jaiejia r-LlJu VI L^JIj^i ^_>" 1 aJ (ji (^^l-i V 3j_u£DI CjIjI o"r"r i nVI aJJt Jioj 
j^SLxj cr^t' S_uL2ljVI £j\ Jl_uJ,I (_>a 2I^.< ,';,* jjjtv. l/» «^a- m ~t V ^ j'a ditjj 
CjI^ i ii*kj1 (_>* ^^-tjjLA «Lcj^j?la c^^" ^ Lgaiil! -^ claAJe g Cj1^_jS_pj L^Jl nil 1 ul 
dJLtjJ .4_l^v ^jj^i-al flJLj-aXI CjIj mi-»JIj I j 1 ..j".y*t ^^itl tiJJj <-iJ>JJ SjLiaJI 

^jJI ^ . .. A \ L^ajLji J I ifLab 3slUt| S^s^LuJI ^1^ jjjiUjsJI rl^JI JJ-^j 

. 4_jJl ^^ i nl 

SjjjVI (_,lr flj taj 1 "II S-ls-jJ^lJI jj ta 1 1 jj S(JSI Jj (j^ liJLui IjLo (j^Jj 
iCjuVI )«_a r-jl^jjJ L^^iial jaJ Cj!j-<Sij>J! l j t A d *,^r jjS j JLlIjjS i3j_> mi^I 
«L_cv^J^_u «L2j_>J3 ijJLcjij . <iijj2l dJJj (_pmj i_jJj>o (_,i^- VLv Ji£.Ltuj (j! (_^-«J 
4_ij_>_LaJI (3^-tj .SjLuaJl CjIj mi->JI jo^-l^j CjL<jij^_ia jjIiJ (_ T i^- <*>23 (__;jj>-i 



S9 



i baculo viruses (2 jj.v.»tl <jliLi-ujij_ul!I) <L2jjia <_,.& L&jj^. <j-a ^i S^jlc I^JI 

j J laj Lai i ii-v| (jjSLlS I gla»l ' (_y3 j-4-cJJ t — i t> uuJI CjLs^j (jAju i -tj i a3 (_j-$-2 

Vj, . I jt'^'j 4^j_JI ^L«j polyhedral (oj->-ji cjIj_uS) JSUu ^^i^. j^j>J,I cjjo 

jl (J^cJjl L4I0 <j-ujJ i«U^3L>- CjIj mi-v CjLs^j VI 2jj Jajul CjLuijj^idJI jc^-L^J 
. > <* 1 1 1 Vj Oulj-pJI 1 1 ia3 V LUajl (jJfcj i(_g>i.2rl Sji-Lflll CjIj uuJI 
4_l3jjla pJj-9 (_y5 <iL^a_iLa CjLu/IjJ LJLc. L-J tajj 4_ls.jJj.ijJI JJjJolII (j' (_t^ 
3_i_«_LjJaJI I J a ai ta ,__) l__3_-JL> i4_>Jl$j___U CjIj ui^JI liljli u £>_- 3_iJi__La 

. (4jj_<_>JI L^jLuiji) L^LuijS^uj 3"'.^j^j.l}' a d^j 

4__jj'_M (4_j_>-jJj_SjI) CjLu-U (J& SjiSljJI ijjjyjjj tixjulj-J! ("1 1 nj_i J-Sj 

(___5 cassava -~'j gill J j 1 a » a grasshoppers i_j_iL<_>JI j^_G <___j£ t <bj _-_»JI 

il-LxjI j 1 nil 1 _y-__t_- r-L-jLi I J 1 "■-" j^c »_-l J-i CjuLuJI j! CjJl».^3 i Uj_l3c_<j 

4-»jJa ci^jfc^S i_jjLL>JI (jl (j^-j3 jisj it_!jLL>JI (Jj-Zj (<sJ 4JLi I j~ ■'.. a \ jLiLa 
c^jLSj .(c-lLcuJI ' " 'j j * 1 1 cjLiJ (_pl (j-« Vjij Lcja- CjjLo L$j| «L»-jjd Ij-jj^ jX\ 
,il .Si c *v I (Jil 1 1 J~£->- tljjl 3-jjj_a (Jj 2 -- 1 1 Qi^ LoJlJc^. 1 J 1 a aj t_oLL>JI 

/tjjj (2>^J («-I 3JL)1 jJI CjLljJJI oJL&j -(Jjj^ CjQjj (jlj jjiJJ cluLS ct-'J' ^i>^' 
'".->■ itaj dJJjJ iJLsJI (»fl (J^P C^jLSLs idJLulj 1 nil ^j^ t> (j-o (Jj12JI l^J-" 1 

I fcj a d<- L -LJ ^ S I 3Jl_l>- 3 j j ' *~> * eUj^a -n g 1 J 2 >■ I j 2 ■ > (jL) (j^x.jl^JLI jj^ijjjj 

. l*II jij j»Ll2J! •" j""* I Iqj 1 "I; (2>SLj /<sJ r-lj 2a1I (j-LcjIji,! (2>SLIj .Sj^jJI <_ il .^r VI 

TC-Lsjj/ LliJ>0 3j_ui Cj LuiSj I J ''-^JJ.' » , ^ 1 " I— !^L(J>JI (jl (_^UJJJ_1 I " ( li uuS I jjJLi^. 

La IjLjiJ il J * Jl - ^ (j no ."ill I gj u a 3_l^lll d*^o (j-a I gHa. yj-l (j\a>J i3_l^pJI 

(j-LCjlj-11 j-2^1 ct-^ - d ^ t' l ~k**'"» 
j^ 1 U j u ■ "~ (_ 7 -g-^ ii-<LljAutl juis 4-c^L>JI 4_j^Li-iSL!l L^j^>- CjuLuIIj 

L$J<-a Cjlj^iusJI ' ^j*C""a i3jLjJL>- Laj o i u («LlJuj>JI) «Lulj^JI i " 1 1 j a La II (Jj^ia 
>3JjJl>- Jlil_Li-ua 4_iaLi_i£L!l <LcLLLaJI j j U" I o l"i a i la _■ • a 1 1 i ^c'\ i(_j-tb I j~l j alaJ 
(JjJlJj" 1 n J (2>J j-tl (J <" 1 n la . fljLiia-a S^sLIa 3^jLoa CjIj mi-»JI (_JjJ jj Iqjj 3 
I j "" Lj (_^SL! dJUio. iCjIj iii ^1 J" S3 jj n i ii r-LLiV «LlLiL2JI ojui CjuLuJI 
.<iijJ^LI S^jLfl^ (Jjj-aL>J,l (j^a LaLLcial lj"j i" i aja 

I I j>< LgJ (j^jJ (>SL!j i3jjjV| (j^*^ 8jniitLi >Lta r-L^JI IjJsV jl2Jj 

aL\ seJS i nl ijy-^>J iCj! Jl-lj-o-U 4_ajL2_a Ol ) aia j_aj ^j_a 4-il qJe II 4_2jj-Ia «LaJj 
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?,5j9j-i2> ("JLaJI iJ* 

' " _ ' ^ * " (J-* •-* ^ ' ' 'it 5Ll>- ^1^. £l2j31j i _ 7 -flSLi ( ^« ila ^_p^lj CjI Jljj_« 
j a I La 'I 4_Ljia (j_o *L2-l!I ^^k: jJlsI aLc: <t»-^j (JIjjJI p^_Lj 1 (jl£ Uj '2-1^1 
i_il_j-c. JL^- ^j-3 j-Li.'i/l I Jlj* f_j\r a^joJ (_y3 3j ajj dlljJ iCj! Jjj all ajLoAI 
(j-oj-JI (j-o ZjD£ Jju dJds>- (j-a VL*3 J^j-U 7" ; ' -"_' I JiSL& J i Cj I Ji-uJ, I ,j-0 J^) -0 

45jj^I i .j i nt (^J^l 2 1 1 nil iJ& 25J.I (^ 24 2 j i ii M i-j^l^JI (Jjj-aUt^ ' " 1 1 a 2 ' I 

t_^j_uij 2LULU! 2 ; i.i tl (^a 2JLU ^ 45 2 j , „ hj i^IjVl 2^-jjJLi 2jj 



(j^L«_i CjIjI i ii -^Jl ojui (jSLIj • u < " J \) J S> i"i j Sjl laaJI 2j^_JI . <l ,*:.<■■ VI 
3jl.il (j^ i ii -sj (_gj^vj 4-j-jj34_l «Lojl_2_a i_2l_L^I ,"■ <*jj jj Li_i3 I J Ja-LdieJ 



.J^UJtl 
^^cbUI (jj-2J1 *W-4^ lt^ ' ^l>jl c^ j' u ,l| 3jjj ^^a i _, j i nil (jl^ jJia 

1(J_i_i-3L»_«Jl! j j la a 1 1 «L*>-L^a j_& Cj LlJLu^QJ I ( _ t 3 3j_uSLJI (JLLLJI 2x.La.oj 
CjIJljL^o a\ JlJt", ill (jj-i (j-o '" JJ uaall (_jix SJlajjlII 2x.Ijj\JI (_jJI LcJjj>o jlfl 

^j^ * ■ ! jj la 2 II Jlj-C tl)i »(j-<-"L-jl' 0JL& jI^_Sj , tJL>o (j^ wS q 1 Li, t j&Ia2j| 

J-&J ,2jiLol 2_3j|j_»Ji,l '"'I ' la j '"II j-J-^l (_,-!! l£J| j J - ' ?• "^-V (Jr!-*^ ^ >t -'' ' 

(jl jiiJI (j-a ajjjJI ^ Jij£LII (jLUjj-u , ,j ...j (_g jdl i aflatoxine £% , nSjj^lflVI 

J Ja^l (Jj-i^La-o (J^>- (jJtll (_y3 CjJl^. SjJlJ (_^ CjI JljuJII (2j£, (jiLaJ (_y3j 

,2-jj i i ii II CjLcjj^Ji,! (j-4 (oJL«JI ( _ T 3 4 j i in'tj-ll «LuljJ(JI (Jjj^sLsJ,! (jl» 
Jiib L*U!i (jlil >Ijj-o , Lj-y^- L^ILajLLa (J1jjij>o Ijj i lit J^j i nj CjLcj|jjJ,l oAjfcJ 

. t_jjb 2^jL2J,l (jl . cj Lj j^^-iA! I aI 4-jIa-ijJI (jl jjjJI *\ cjlj^ii^JI aI jjU^II 

(jl VI 1 3j I i a 1 1 J_alj_«JI «_j_4^v J-lz> pLajiil Jj^l lL»JJ I . (JlaJ (j? t_<jajj 

,l_*jlj /_ASl3 V i J I 2 " 'N I 2_LL£ o iiij j o 1 1 cjlj_L«-a (_,lr 2^uL2JI 3_ojL3JLl 

j giaj i L^3lii 2ij^jiJi,l flj I Jal I diLuKJI (jl : Lg-La c_il i , hVI A^a 21*^1 tii! jj 
L^-jJI J-GO^lJI (OJ (_yJ-II <LajL2JU 2_l!1jl3 j-aJJ S JjJl»- CjV^Lj, a I t\*M^ L^J 

(^jLtuJI ct^J '*^' a ^ *j'- l ^ 3 J- '^' w^'j 0' Aj:v P* .' j 3 >-*^ • iJl tM j ?^' iJl 4^4 
1 J J ,^--11 2jLjj>J (Jj-^' (S-&1 (_5-<k 3 ' ' n*>J.I i— aLLca^l cji j'mi ,il jj-^ 3 C*j15 
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pisJI Sjjjjb 

( _ 7 J& till i '<"i nVI (Jj-^ 3 O' (j-^ 'U^ ia i-al g J S I" (jjj (j-o /ojJ Cjjl£ LgJI «_a 

4JLliL>JIj . jj mi it I I J 1 "J 'j'" SjuiaJI (J^ljjti! j-3jJ (_£ JJI j-o^l ijj^lal Sj^o 
ufejl r<r 1 (jSL^j ^jj*- 1 t — 1 *-*■ *— *° J3^^ ^ Cy* fi*~J^' (jt-^- 'lt-^^^^t faN Trill (jl 

c^Lla (_, j I J Lj-3L£ I jj ta " Jlju jj tajj /<J 4JI VI ijjn" 1 noil 2 1 1 nilLi 3ji£.lj 
(27^ 

(28) 

Lc^v cjjJ.1 ^Ir (j^sjjij <iK /oJUJI (^ (jjjLiJI <j-u}La 
L&i aI_i?I1 ^Ir j S-JLta^icTI uj^ 4jjjVI (_yi^. *j ^j ■ ■■ (_j-li Sp-La-i o^-i^ 
(jj^j, J123 V (jil! (_gT) 3_uL21iVI till JljuII (j-a Jjal iIjLaSj JI_p»Vl ^icTl ^ 

. (3j j|XI 
jLLi>-l j^c tljl (j-° ftjiill (_5-3 (_gjJ Qi^ • j0 o' (j-° LhP"' irinS-^i Jl2Jj 

jLiV Q^vj^j IjjLS u^s\Jx-LJi\ (Jj^Ia (jX- (jLS '^i^ljj-JI '— 'yj^ri^W tilftJJjl 
Cj I Ji_ljJ, 1_3 1 1_4iJlj!j-3 ^ .,. n \ Cj_SjJ| ^_3 Q^ijejj *y ual\ CjujLijSLII ojui 
(j 1 n->-j 2'al (.aaej (",l «n~i u|j i2jL(jlj Ljjla ,J^L«Il!! jojj CliJtlxja La lil 2_jjLijSj! 
Ct-fl-C I us /-" tl (_^-Aj i(jlj_LjJI jl (jl 1 iiJVI (_ T i^- j ta -- 1 1 2_LJ^ cjL^ i^jjJj 

lIxajj! (_yl!! S-JLto^UI iiiLjjLJi,! (^SLIj • LuLp- Ljji^. i ^«j"~ (_yl!l (Jj-i^sL^J,! 

(^ ' ■ SI loX\ i". j j (ii /Jill dilcT . a^ijMntlj 2^ mi-kJI oljuoXI 2^:LL^3 ^ 

(j^ <ijl_bt-Ju pl>al (_yJI iii^i (^Ilj '(^^Wl lt^) j>3 J^-J * "_9 '(j-^l ct^) J^W 

Cj I Ji_i_lJI I j j, 1 LjaJj . Ij 1 mJ^-(-u ( _ T i (Ju (ijjjua JiJt£. (jjljJI j^j (_i ^j n 1 nil 
2al taJI 2_ui^j 1 l(j»a (j^ioLtjj I flj$ I Jj'a (jj/LiJI <-3jju V o'^A 1 CJ-'l SjJaiJI 
t_LjaJ I^K oJUfc . CjI JluXI 2_ajLa-a jj tajj i2ibJoJI S^ljjJJ 2_aj}U! SJjL^JI 
10 J <" ud iSjL^tim CjLjV^JI ^ aa .(jl2J!j ALdHaVI ^Ir LlLc L> qj£3 (jl 
2^LLaJI ojuij 1 3 '■ijj'j (*L«iaJI (j-a 3Jl>-Ij Zjjijs>- r-LiJV 2^LLaJI (j-° ^ "LhL^ 
(2^1^"! nl, I 2al Ull Jji^a £ya j_lLco >j->- i£j-w J^ ''i'* ^ 2_uiJ| jjljlJI ^^3 
2 » a *j 1 1 1 1 j" a IS «-ajj ( 11 2 al Utl ^^ j^*-^- lS' oi^ iS^-tSAll (jl JlLJI (^ Lai 
.«ljiiil (jljiLJI flj A jl alal (jj9 JljJj 1 iij i^Lcal 
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■Ml jjlf «h» Ulj^ll <wAUklt§ 4**$J$mJI ULUI 

SjjLo-iSj'I 3j- I ;,^.tl (j£L!_j i4iti*h CjuI JlJ i_J3-<-u J^>->J 2f ijjJkljJ! dJaoJI ( _ T 3 

CjljjJ-a (J-SJj i3_uLij Lj^Li- Cloning (Jj I n ~t) 7-1 I nm nl '.(j^J I iiL-ui (j^aLiiuJ^I 

Ajj^iSLijij^v I (_j-CjiJ iajjJJ S-Jji^co ^ j i a »" a diaL-u^j CjuLaJ ^1 3jjJL>- 
. agrobacterium tumefaciens ((jjvLlll jjjill Lj^-uSLj) 
(j^-^J^lJI jj (_,lr 1 958 aLc Lijl^ 3-jjLiJ 3_<li. 7-1 . n ~n ..I I g-La ,&j 3j_o Jjlj 

( _ 7 jv^J_j-l : l!I i4J£. (JjjtAJ (<u .(Jjjji «L»-aLv (ji ^jljj" i ii dJbjJiJ^a (_gj_jL>oVI 
(j_o sllali jj-^ Cj^IIjIi 4_loJjJ 4-2jjJa i U ,","K\ (_g j_ll jjjjlj i_jjSL>- (_jjl-l 2 I 
(j-Uoi^o jl^Lol *— '^J^ O^- ' " J'- C -.> J - U W 9 i3jl>.lj 3j^>J Sjjjila y^^>- CjI ji'i ill 

(j-o (clones iIjLj^K) (JjI i n't sLiJl ^1 ^^1 Lx-« 2 SjjiaJI oj^j Lu'jj cjLjJI 

CjJo'ii ill Lgj'i/ dllji^ i". jo i ii JJ9j) 3_jj i ii-v (JjI i n't tLiJlj » I U 1 1 jLxC. Lj^Li- 
jj^lj SjjJIj tc_«_2JI I J ' " iSjUJLc 3_u| ji£. lIiLjLjJ (^ (JjI i nitl Ij^ii- (j-o 
(^ dllj^j i^LjLj'iMj (^jjjlll) SJjIj^JIj j-J^JIj (J alal t-^-tlj jC , ,.ll i _, , ^ aj 

u^L>JI -» • • aj (jl (^SLxjj iLujluJIj jcjjjI^j^LIIj uJljSjj^IS **-y>" ^ijIjj 

CjIj-jLJLo j j j la (_jJI (_£J_JJ (jl (2A-4J (_j^-M ' " ' I J '" " ' ' 4j^3^£, L^jI '"'nil JJ£. 
( _ T J2 ^ilLo jjiJj jLS ij-&La (^LSjjI i_2jia ( _^ La dlj i nl jjiIS iSjujLa «Luljj 
Cjl^jlJLa Tcj-iJ (jl (j^-4J iSJjLS i -il ■"■■'" I J I (_£jJa3 ?uj ((j^cuSjj) jLijj jjj^>- 
Jjj^-Ls (j_C (jjL?e_A » ' ' ^*" (_7-^' ^ )i )ul2uul 4_flJj_LiJ1 (j_a J-;iSl 4x.^_tuJ 4_«jl_fl_« 

.cjLJL^iJI 

(jlali^aj 2 ij I U 1 1 (_^ol^>JI (j-u f-*^«J L4J1 (_y3 2jl'^'"l L^J '"«! jtl ,^"tl (^jSLIj 
7j_£j£ -(jr^-u -i^l LS^ri-'^N^' Ca^J^-W^' P^ I960 aLc ^ fl^ . LuljJ (j-LatitA 
LxjJJI dil jj (JxjlIuI JLSj . Lj>L>JI fjlj-a (^ -~'l jH '^" till JlvI ^1 ,jjjiaJI 
•" la I -1 La 4jjj j Jl>- t_yj$j ¥^*" (j^ ^jj^J^J ' J j'j^^ 1 ^' p '**3 .' uij^ Ct^ 
r-LoJjVI (jjH L4JSL0 Lx_« iSjjLc, Lj^LiJI <~il" . "."'j'jj' (ft-Ja^JI ijj^ji .(SjjJLb) 
(j_a 3jL_»_fl_a (jjL»_A CjLuI (jS-«l ljkS_Aj i^^^-l Cjl^_lLi_a Cj Qj_u^_1^JJj_) 3t_a 
(CjlJ^lS) (JjI 1 ..'((^ja-i^ ct^J (^IjL* (5^ i"il<n" 1 nl JlSJj .Sj^oJ^XI Lj^LiJI aJJt 

(_c jlj (_j_La_o j u ^ tj i^jc_i« (jj,j^_lAJ ^jULo jS 1 11 ' . 1 '^^ cjLuV 5-jj 1 ii-v 
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LiJlj'iMii ^ j^iJIj i(sclerospora sacchari) j-£ mJI i _i -^l ^^-uLjJI ^paLoJI 
helmithosporium ^^-LljlJI » 2 •" II (_>3j-l ajLLo j*v m II i _i '^ a (j_o j_jLLo 
<Lj ...->-tl J* I ,,.',tl ^ ^.-,1^ a i^ '''I'"'! I Laj?(jSLaXI j" jLt-a J^ij sacchari 

j (ji~il 3j^l3 jl (jj^(ji"i (J^ii- CjI^jLLo 3JlC Jjx.j iSjijjLa «Lajt3 rflJM'J (j-o 
(j_o CjIj-jLJLo 3 JLc r-LljV aJ^UI LlJsjJI (j-o J±&~? Jjst 3 JLo (^ mJI .. U*'a 

c<JLa.tTmit jlsj . agrobacteria ^.^LlII (jjjljJI Lj>jj£j aIjljeIL-uLi tdtij 

CjLJSj-jJ 2 j i n I tl_i <LaLj/ j-jltl CjllUJ J-«^>J (3-j-Li^JI) 3-ulj^JI 2 ''I Sail tfjui 
bacillus thuringiensis 2-j^_lTlSLiJI ol j.^»tl £jf (_2jjjJ,I £yj (jl^j . S-Julj^ill 
uiiLJljj •> 1 1 ij_a j_j£ 4-cSLlj i(_jilj^II <ji>LJ3j_l! LaLj LLuj^j » "' i *•»' kurstaki 
Lj^_uSLJI (^ (j-Gj^jJI I Jl^j (j-aLiJI cjjjJ.1 (fr i ii mi ..I) J i ii mi nLa ^jl . n'tVlj 

CxSc^jua La ijjjvLlII (jjjGJI u^-uSLi iUaL-u^j f-p-ll CjLLu ^1 (JJLi joj 4_ujJ^2JI 
jJsj . j->-\ (_yJI iJ-J^- (j-° I $ ~ a ^j3 cj- 3 j^ *»Mt 3jailo jjjj^. djllLj_Ll1 ojui 
I jjt, <Lcljjj ^ o i iij (jjl ^yl^. SjjLijSJI Monsanto ^JJ\ ulijjj 3£j-Ju cJj-aa. 

<LQj i iiS a (J^JL>- ^^a «U^j?eI1j1 (J_u_i_u ^Lc. ^-p-ll 
t*_^j_JI ^j "9J j ^ J -31— cia_« 7-L3_Lj * j "< 1 1 CjLLu (7t_L^Jj) jj>- I (JJJj-3 OJ' -> "J 
,tj aj I ^ ij ijjjjj^jjjJI Iji^J ( _j_Luj j )jJI i a U . 1 1 i ^aL>JI CjjjJ.1 Ijj i n mi iiL3 
3 j j i ii 1,1 CjLjjjJ,I LgJLa l1*£.3-L\' cy-*-" cj-^^-" OJ Jl -'-" ^i>r!-^ ^ (j- ^.Ua 
CjLLjJJI j>J_fls (jLSLaLi jl '^>a .jLjjJI CjLLu ( _^ CjjjJ.1 (Ji-^l JjJjljj iaj^U 
• ty 3J - n ' ' OJ- 5 (j-° L>"-1^ - n " Lj-^HJL^' i— flJaju,! > i i taj (jl LuljJ 3j^>J,l 
CjLuiS_l jjjjj^-iiljl i ^U«fl (jAJJj-J CjjjJI «U_aL>ijl CjI^j'T i"iI1 '"■ Ia>. LajLjt£.J 
(jlajj,! (^^tj-cl l(j_ilr jglM /<sJ i(_yJ>JI j-JJ-!! »l i niij i n'a, (jjjj^-ja ,j-o Sjjij-o 
l1^j<"m ill i«LpJI CjLjij^_LiII l j t A j-ol CjLuii i"il »i<~ i nl Lajii^. jaJ i IjJU VI 
jl-^Iil ( _ T 3 3j^>J,l j-;^- CjIjj~»- i"ill (j-o ij-^ 3 ' *' Ju ° 'tA'jJ *JLJ**^' t — 'v^t? '"'^ 
J iX CjLjLuJI * « rT tJUj I^JjLa. JL3 (j^UI ^ (jjLlII (jl£j . (j^lj^Vl 
. «L)JsJJll j~±£- Cju-uJiJUloj] ^ya A ajqjc ^ Cjl^_iLi_4-i L^JeaSj^J 4_u_uJj-jjiJI ^al^-a'iil 
cJj^v (_yJ-II '"'lj a La II j La a. JL5HJI (^ 3^jL^a CjLvLaill ojui (^ (j^-lj 
LJLiJ ( _ T AJeJ qjj^j^Si tLIJI ( _ t 3 I'CLiai- CjLjij^_ia ^JJ SjiJJ^I j_lC CjLxjJ|j_lAJI 
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i^julscZuuS SJljJljsJI jjj-^' eJ-tb Lai ijj>-I CjLil! LUoj-a i _u i nj 4_cSLtj Lc-L*-a 
.(jjjj^_ui!l tt nil (_jJ! (_£.ij3 (_jjJI CjujjJ.1 p-I^LiI (_5-l^. (\J-23 L4J2 ij-LaLiJU oJui 
' -ll .^.fVI JjLi! 3_ajLiLa Lujjj (4-olj^JI 'LlmJJ^u) jJjjj-uI j^>-\ (ji>^ < *-*JJ 

«USL!j i Ij-jj^ J«n" inj JLta (-j Mir JljLxa jjij iglyphosate tlil ...j.AjIA ^^^Jl,! 

.^j-uL-ui (Q-J^- 1 ! >■* '^ (_2-^- ^^^ ^^-Wj . 3 Jlj^JJ CjLjLuJI -* la * q LxiaJi (JH^-J 
<L> i u t JjJJ '"'*" L^- 56 - 1 _ 3^-p' (j-a * JJ Jl>- ^JS mi «Glj^Jl ^_i_u JlJl^_« i la lu i ■■' Ju9j 

LlJ^ILjJ! o'j-A, (jLSwaLj jLi^s diljj i/<ujJVI IJl^J coding ji^£Ji,l cjjjJ.1 (j-a 

(32^1 & 

i <l ,°:,^ VI cj\ Ji^u-a 3_ajLaJ, (- aS3 jojjjVI (j-a S^slj «Luii 77-LHjl 3jjJlj>JI 
Lj^_lTl$_l-1 L-il '^" V Lj-ii l ^H*5 n— Ij-L5ejj 4 1 1 nilu I iajf 4JS mi a liJLuij 
.i2jIjj|jjJ,I Jiil 433JU,! SJLjiaJI Ljalc JjjU" (j? ,j< »j ^ lill JJ i^^Lill (jjjill 
rye (^ lj mi tl) ^^.a ^^-^- ^03-° ij-^- cr'l ^^ <j-° ^^ ta^Ul t3i>^ J-**^ 
^^j>j Ljj 4-Jt-la^ (j_a ^ mm 3JlC la LOa- lAfrt ^3 '-^ 1^_L?tj-c_i (_ 7 ^-'J . 3j_*IjLj_a 
3_iaJL>JI /<sx.IjjJI ^^3 kanamycin (j-> m jaL»L5 (_£_j-pJI 'I uaJU <LajLiU Lijj^ 
«L*-2la CjLIjj (j-a jji-Lil » I La 1 1 jLJLi I tjjjLaa. (jl JJtJJ i/aLulJI CjIjj-»- mi I 
< " < " J i L3 l(j^ I MjauLQI (_£jJSO (_>^=jl (_5-3 Ll*£.jjj jjJlJI CluJa. '^ 1 "■-" ujJu 
, r I j . >, -^ 1 - , I ta CjIj j •> mi (4 1 Cj • a SjJlJ i_22| 3 (J-^l (j-°) t ^ J 'j'-V f ." " 
(j_«-3 .(j^ iim aLJI Si I 1 S^jLia tc_lxj (_gJJI jo-lj-lV! (_,i^- L^-La (jLlJjl CjjH>-Ij 

CjUjjI j^j . I -1 j'-'l--- ^1 3_o^LSJLl oju* (_L5-ij (j! (J^jUj-lII (j^3ui jjJlJ (^SLaJ.1 

2 m,m-»JI Lj>L>JI ^yJI S JjJl>- SjjIjJ oLa^Lw JU-^I (jl£La^Ll 4Jl Sj^ejJI aJJt 
CjQjj ("1 j m 1 n~ jjJLill ojLjfc (2>° (*J ' L*jJ JJ f_ r J^>- JljJjlj (3^-a-i 4JIj it_ijj-a-ll 
JLiol Cjljiii'll a JJt J"(j 1 n~ JJ3 ^iil . JjJljsJI lijjjj,! Sj^sli. I j/ a j fllaj Sj^Lc 
.CjIJLuJLI ^^l Lll>-L>. jj-a t-JinjtJJ jj 1^ ^ 1 1 j Cj L_u Jj-Liiil 4_ajLfl_a CjUj^_a 

JjL^lJ ^ genetic (^jj-a) (jr-Lj-a- j^ljJlj tlj-^l o! '• J>2JI 3j-o>Li.j 
57LIJI ^1 (j V I (_yi>- i.?- 5 ' '_>* r l cr^l (JtF?" (j- 'Sj-SLU CjLljj J^LlLj/Ij l4jj I ii-v 
«_SjJLi ^1 (jA-o-i-3 -j-i-l (_,JI Ur^ (j-° J 3j m (jl (j^-<u 3jJjL>- i_aLu-ol 3JlC 
)t_aj . d i i n'it-a CjLjLu 4_ui_uJ (ji o"(j 1 U 3 jL_uia r"j JlUJu -*■ j ' aj (jl ^^H^' ^^^ 
(OJ (_gJJI j_<fc (jVI (_ T J^>- (j mi Te_a cliLjJ 3_i_oJ3 ^^3 7"L>»J -" la c I Jl^"^ i^J-IJ 
(_y3 iJlij^sol JL\1,I J_h 1 11 (_ T J-»3 . (j^jjjai2l!l --I ^".'.Vlj . ,11 ,^",11 (Jj2jj laj 

i(aegilops ventricosa) SLxj^iII Sj^jJI 2 j mhIIj j-ijJI ■> oS(ju tliLJI '^" I . n't^a 
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(jl VI < 1 j "i I ->o Li r-Jij_j_<i^ (_yi lIiLjJI jJj^~ J<j»a (_y3 »l oUll (j-o q\£ Lt3 

(j-a CjV^L<jj I i^ajf (jjjjJaj ,s-&J . f-jLSJI (JJjlaAll (eyespot) (jJjjl taJI 
Cjujj^ x a-2JI ^1 Ijlalj/jSj 4ji i uljCjl Lta j" *l '-»" mb TtJ-gU 2 ^jl S ■■>■»■ MI 
( _ T lII SjjJijsJ! i_j_jjj>JI <_2LLcaI > jq-»-^ .SJljju 3-jl^S <tJ I glaJ^J i -jl ■"■■'- 1 (j-o 

i i _ T H^jjt_a t « i u3. tCjjJ^"t < nl Ju9 CLu\£ f. m ua^>J I Sj^Iljl ^^5 ^jii 1 (_^>- '"' i<j ' ul 

jtj 4 ; , I, a. .^.f lUj| 3.3LC /- i ia 2 '"' jl t^K *ia «Lx3 (3^-Ij .SjJljISj sLSj^Lij 
3j_jIjL_i_«j (Cj 1^_lIL>J, I ijjS) JlJJL>- (j\s*Jb ijj] £LX-ll (j-U 4_u_u 5) '"■*" jiiqv 
^^Jl S-j^vjJ^jJI 2 '.I 3jJ| ^^3 (J-lLoUJI ^cJj (.gjJI j-o^l .«Qcljj-i (j^jv^LaJI 
(' -ll "'i*'! jl) CjljjitaJI CjL*ju>o (j2 (^^ali- 1 ^>-^ I Jufcj iS^pAII aJLA >XLa2j 
j-l^l ^_3 j J t\~ I J I a j I SJ, I JljJljsJI ^LjJI I ali^aJI «_o 2 ^<~t 1 *j'al Ull 

.Cjl^im jjj! (jja J^f <_y3 Jl^^l 
4_ljv jj j-j-jJ I 2_jL2iI| j^.U" lJlSjj jJia Cjul^-pJI 'Lu^j (JLx-o ( _ T 3 Lol 
ji) i -il ua-a-Vlj i Lxc Li-la-La I (j-\_L>Jlj 2 ■ ^■11 (^ j_uLl!l Jti^. (j^l (_yl»- 
CjLJj_oj_^JIj CjL^vLSIII 4laL-u^j <Liac uaJI «L>JL»J,lj ig-X I iUi^VI (^r j?l"ill 

2_JL>JI i_jjLjtlII (jJI 1^1 "n ill JjS"n ii U diLul£Lol jjjjLSj (jl j^jSLajj i2_j£.^_2J| 

tLcjLi tLSjjJa 3-"^-° U^^LP^y < ^-A>t!- '^'' '-f^>^-5Th L " SJLLc. ^J^-^ 1 ' Jl5Jj 
CjLJU3j_<ji (_)-a*J y^* - '— 0- 1 " '^* a njljanJI 4_L>-i ^^3 S JjJl>- CjUjj^ r-^LjV 
<±jJl»-L3 ijjiIII 2_Lv<SLo o'j^ Lt^ U^-jj fZ ' L^^iti! pjlj-o (_y3 (jljjjill 
(j^ 3Jl>-Ij «LlL>- 3-";!- '"'**'*- (OJ . (jljiill dJJj (_JjJ ^"ijj->- j»ljjl jjj^ lill j 

iL>L>JI ,j_o ,J_»_La jj^c (j_o Oi^-y J'3^^ u^j^ i>-^- cr^ LMi>J! ojui 

jjlS Liiuj (_gJJI jLillj i«CLiai- CjLojjj (jj- 5 (j- ' J * J .' *° 'j-*- 1 U 1 -'^' I"*-* 1 1 '^ 
^y^JI ^LLjjJI 3^ii>Jlj 2_JjVl 2_l1lL>JI L>UJI 2J>L^ (j^s LJjSLo LU^ui 
r-jj (j- 3jJj-a «LlJLuj>JI u^L>J! (J3^ Lajuc 4JI CjJL>-j JLSj . UjJ^ C^lSa. 
(jljiAll (JJjlS 1 ^jjj/I jia (j-a tLul 4_uu3jjjJI 4_lL>JIj i - I i^a-uJ I (jl^lill (j^ 
jUt-LaJI (j_o «LHLi 70 (j-o ^lo I (jlSj Ojj-u'iilj (j^uzlj 4-laIaie-a ^j j» i^aJI 
oJlj* (Jj^vjl^j LajL^J .4j- 1 ntal ^-J-4->- (_,-3 U^LiJI (j- (j-lCjjJI ^l£ (_J^eJ 
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LAUJ! ^Jl ,, ,,„;tl ^^^ . h\< ^Jl ^^IjjJ! <J>J! ^j| lM jLal 

. cLuLLa J mJ I 
i«Lulj^JI 4-^/ji^ll <icl^la_a CjI'ijm i ii a ^^ji «LoLl3j_cuJl U^LiJI pj1j-« (jl 

J^-JlII cjjjJ,! (jL^ (jl L^-j-3 Jl^Jj (jl 3_u!j^JIj SjjLojSLII 3j-^) (j5L*j il 

a I «Li3 <_i^c.jj,! (ajjj/j-oj|j£L!I) (_, i i ( n 1 1 fj^ <LxulX^u3 Sjj i^oj jJj! J^ ^J^>- 

2 I j i n t (^ 3'Ji'iilJ cjLil^p. Sj\ c< i nV (JL>JLl 3^-4-° S^j^Is i". -»- 1 nM I jj . V 

(J-S-IJ 3JiJJl>- 4jLjJJ3 0JJJLJLAJ j"l I II tj-i .(J.J J^is SJlXjJJ CjLjVjJI (_y3j 

(_y3 ujJI (j-o » L^a 4_j£ <"<iilr LjcjJ_o Ij-LIta. jJi3 njljJLill (_jJI CjUjjJ.1 (_p=-*J 
UjjjLo («L»-^Lj!) i_ljim I CjjjJJ (_g^>o » UStl CjjISj i <Ljjua£eji CjIjLS Cjuia-U 
(_,JI JLjJjj dljjjl (_a-Libl liLa iiiijjj! 7->Lol ^ la ui " f"UJJV J^SH.1 CjjjILj 
jlj j-dj| <>Jl_A (_ t j3 t «j 1 la 1 1 (Jj_aj_^Jl ju£j3 *-*2Jjl t JUiLua! I (jlj_mJ1 a btla 

L^3l_ijj_a j-i^. i>j_pjJLi SJjLiLa i ' iu-Ja ^lifl-iLxj (_yil (L^jujj^ cjj^>. (_yl!!) 

L^jLjJjjS (jjj (-.ajt-ija I J i ia « J (jjj *_L> Lii (L^JUj^o JJ^* f -' ct-^0 '" _*JJ 
I j ala» ' "'^' (_jJI L^jJI 4JL>- jJLI L^jujj^ CjljLi!l (_£JL»-I cAS-i JJ9j i Ljjjj 
Cj1jjjJ,I oJl^J 4jjI^J! (JLls.'^I (j-o JJ_)-a <_ol>JI ! JLA (j-o jJijeiLs 
(_,_Lc J j ii" i ii 1,1 (_^ aJJt «Lulj^JI iL-uAi^JI (Jj-k ij .' k~ D' T^f-J-^ (j-°J 
JlJ-C CjIjjjJ.1 4j>J1jla (_y3 I i^jjI a JlJ-"i i m"i i ii Jjfc (j^-Jj '^r^-'jj-" ^jLJl^rpJI 
-.(jJLlI! ( .null >lj-a-"iiiia ^ 3 jmitL jJljJ La ! JLA S(jLujV! 

3jljJlj>JI cjLjjjJ,! (j-o <j- 1 ii t 600 <_jjL2j La oJ^Lojj j~ i ii tj-i (ji>- J^2J 

(oJj joi^ . 3jL3 I 70 ^Lvjl ^^3 q^s^A\ aJJb LliCjj joj i I 70 (j^ ^ i iagj (_p (_y3 
(j_« rfs^*_xlDi Cj_jl1 ^Jlj^ (j_a ' la 2 Q t"i uij . 21 (_^^_*_u 5JlJj"i i nil CjljLaJI (j_a 

390 (_jj-<-u 4_L>-2l (j^ (_>lu>3 jo-! j^-y- MJ^? lt^3 ioL>JL«Jll j-^ L^jLu^ 
u^l\ 4_cvVl oJL& (j^5 78 j<u iSjJLLj-tuJI Lj>L>JI I^lS c^:jj 1258 Jj^sf (jja 

3 12 -Jl (j-aj i«Lu-uj|j_i3 «LajL>- (j^ «Ll13 C^jLo L^JLtol (_^>- L^3Lx>- <"» i'iLc 
jjjJJI i ta S a 3jl_3 41 (. I r j j La i3^ejL>JI Jljlj i". miLc (_ylll 2 J <i j" 1, 1 3jL3 
/- I r a j J £ 3j-^ 3j.'^"' SJjUt*3 lA-uliaj i nil Ij^LiJI (j^ jJlxjJi,! Jjjj'i/I 
1 4 j * j i la 3 '\a ' ^ i *j->- (j-« J-"' «Lu-£3j>J,1 (^o^-^JI (j_« I g-i^ j-<i_b V 4(jLtoiJ2(l 
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piaJI Sjjjji 



. I »Ua 3jjj^v ^^ji . *j^>JI I jui ,j-o >j^J- (j^ V! 4_ulj^JI <L>JL*1,I J-«-*J Vj 



iJUJI a^utt ^u^UI j»IjV| ^Jl d^Uscj (jLp-^l t-^ t^ o«Li]l j k m 

jj-« ^>-^l lj " "^ Q^ i n M ^ ^ *^ la i^jL^-JJlj * )l u^aJl J ^- J *^- uaj I a t iJe uaJl (j-* 

j^jJLj^ (j^Jj'i/! LlS^LjjI Jjfcl^ J-S5j o^ l5 j-" j^-^' <— >_3-1.1 jjfcj j-jj^j I jufc 

u *v I rill j_ij I 693 aLc (^j .^^JjjJ! /a-Aj j < n" ^j *-<fcjL«-<il ^ ajZ'l 
4_LjJ_o ^^3 *_J3jJLU j_«_*-JI da 1 "j"l «CLuljJ /JjLlJ (_5-!u* JJ^oj! (_£J_dL>o2l 

: LljLlj /j_jLUlI! ojufc 9 (JS ."ill (Jilfljj . (_gj < 1 nil (Ji-jJI «L<i-i3 <— 11 1 !!■>■ J_L<a2j 
(j-i-u (_jJI ila S 3 5 I (j7i j <_i Jijjj_a (J-flJa I 00 j_p <j^_j (j_o (jl 1 la a. y < <^-£>- 
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( _ T i j_jii£_i (JjiaSi IjJ<Jl>o! ^^3 aJsjUl,! j-«-»-!l ■ La 1 "j" " tj^J (*Jj ' tlA-*-^ 
3_»_>ljJI ijjl rs-ifcj \ nc\ CLu\£ <jJJJ1 JLila'^l I iu.aj (^JJ Lojii^. 1867 aLc 
(j-ul i ii II (j-o J-J-5-a" (j-o <ilJ3 ?Lu-ui Llx^vjjl 2 /oJSj Jjjijsjl (_y3j 1 Sj r^if 

-3.1 '""'IjL^ •f a ^'-f > " /ShO ct^ ^ iJl *-° l> 3 'j- 't 1 'j-*"- (Iri 1 -"' ' . 'I'^^j j*;^' "j I Ij 
(j^ (jjj iSuljIj 4jljLjJI (^^ (j^.LLaJLi (_j-2j3 1 ^ 1 a J ' 1 1 j Lag ( _ T 3 jojjjjJ! JjIj 



100 - 
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70L- 
60L- 
50L- 
40L- 
30L- 
20L- 
10L- 



" 



. 1690 ^>L^oj_l ^ J-^^li! J-4jJ! - U I -j" 1 ^rJLb C-jl ni^ -9 

Source: Philosophical Transactions of the Royal Society 17 
(1693): 596. 
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pisJI Sjjjjb 

i(j\ i i i ii llj 4_LoOll «LlLlIL>-j nj-uLaSJIj 4jljLjJI i_Li (jLlLuj i(j-w i ntlj 

■ La i "j" a (jij i(IO (JS i"itl) Ljl*g f, A"^." , ,, |_£^i.2(| 4-i_-y.Qj>Jl ( _ > l3lj_a'2l (j-o 



^jJIdl 



SjLstLoJI <_jL£]I 



J-JI 
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1 fil , ,.t I . i^ l "sic j ] .a 
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.JJ 



. 1976 . 1930 (>j 4_c*-<t>. ^Ij^ai «jjV 3j=j1> ^LM i_iJl 100 JS ^ 4jjm,i1I CjL^jJI Jjl** -10 
Source: Arzenimittel - forschung in Deutschland (Pharma, Bundesverband der Pharmazeutischen 
Industrie, Karlstrasse 2 1 , 6000 Frankfurt, 1979 - 1980) 
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(j-ujlj^l tLSjIa Jj^. 4-ii^. jj* Lax. 3j-$-U _>i^- iJ'-* JL " CP-) '"'^j' ' "J '"'*,' J '^^ 
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<3_; jloI. 1980. 1830 ij^Lill (jljiiJI ^j 4jSj-JJIj 3-ujJlJI Ljjjt ^ uipll _y±*l\ Ja^yi«-I I 
itci- (J^L>- 4_wLU! (jljiiJI ^^s *J9^11I j_*ulJI : U . „j~ r. 5_i^_tj>J I ^">l '1 . ~l lj 4_ijcj^iJI 5-jl LjtJI 

^j i ii -nj a d j-- laJI <jLudl ^j-a f^J-L <*-^JJJ t<4-Luj ^_iLaja jna"w J^-Li. uajal ,J2 f-^j' "- J-1^J 4_Ltjj 
4_wLUI (jljjujl ^^2 *J9^jJU j_4JlJI U . „j", ^ JljjV i_£jLJli *_<^a -4ju_LiJI <4jL^la]l ^1^- I JaJlj 4jJ i"ll 
(jl ^jt ^illj (-3 |j i nj IjJl l i l i nil a . 4_Luj j Jj m£ (_]) 5] m£ jn^ d_La Uajal j-3 <L!U ^j^. Lliicll^l 

Source:D. R. Gwadkin and S. K. Brandel, "Life Expectancy and Population Growth in the Third World", 
Scientific American 246 (May 1982): 33. 



j a a tl jl mi" tl (j_o jo-C.j-1! (_t^- i*-d3^J iJl>i* fAj"**' j-<j-*JI i La i "j" a (jl Jj 

5-a-il in II 3_ul^-uSJI JjjJI Ijlc La i/sJUJI j-jji^- ^ IjU* LcLijjl ij-lJjJI 

Jii^JI f_j°l (jVI j-sjJI i U i iijUaj . (^^Ly^^uJI ^L>oVI ^ySj Wjjj' (Jj-"' (_7^) 
.j mi r xjj/LlI! Oj-^' v2j!j-u-u (Jl>b (jJJjjl jJj i_£l (_5-3 4_tic (jl^ Lx^a (j^-I 
<GJLalj jJLs .^jLiLJI ^ (jl^ JjkJLa f-Lfljj! <J^a] {j£lj ■ (IIJ£wiJI) 

die «lLlLo [jVI (_gjLtuj (_g JJI ^^-luLJI i_jLiJI (J^Ia ■ La i "j" a ( _ T 3 S-iuj <-i!Li-& 

ct^ (jjjj! jJ,! Ji-lo^Ij jti^.) IQ tl^JJI Jj-oLv ■ La i "j" " (^ LdJjSj nj^.ujijj'^! 

4 'i ( 11 (, I c l_aj_cuj_o «1_lL2j(JI i_JLLaJ! (j-^" J-* IQ) LTS!^-i> a '^' 'j USyjUJ^ ' 
JutljAI! Ajil ^yjk cTjUI irO->-VI j> Jl^S . (12 J< Mill) (Ho ^ LlJ^i^ia ijlaJJI 
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*_3^IU, I j_4JU I la I uaj rt - I 2 

j>4lJLiLlJI JL>.jJI jlIc 
julJ3Ji^.l990- 1890 

.liilill 4JLUJI 
Source: A. M. Anderson, 
"The Great Japanese IQ 
Increase", Nature 

(London) 297 (1982): 181. 



1890 



1910 1930 



1950 



1970 



1990 



.c-jjiJI fj& 3-oL»JI 2->.^.tlj jljJLlI aLLsJ Jjl^a iJ \c LcLJsl 

,-J \l ,>■, 1 1 ?( ^j^a (J_l3 i(__>iiiiitjl Ju3 4-t3e-»jJI l _^s\j^a^\ (j-o CjLj^jJI (JjJ(-o 
t^j <\ 1 «JI (±^e_JL> (j^ i n-a-"ill I JL^J 4J3^Lc V dlljj «G|j ijj^la (j-ojj Sj^pJI 
/ - , U ■ A. j| . jju9 (^l 21 I 7r .13c (<•> ^LC I jLjfc (jl Cj_UJ (JLl« (Jj-uJi ^ySJ^O (jl ^-^£- 

4-tae uoJI SjLulII J'^^' (jj-i!l \j*& 'M'-V J-^ 9 J-""! *!>*■ (j-° CjLJSjJI cLi-mj 
Ol Si (ial I a! JLa-"< < ul J_L« ' *QJ J $' I 'Jlj^ 7c_i_cid1 ^cj < «Uai_jju, 1 CjLjj" i na £j\ < h*>oj 
(jljiioJI /^ ,_)_<_ijJ1 (j-o j^jjJI CjLi^jJI A j i ii t i^cse-u-a I j ij_uS_i Sjijv^ikl 5jj-jj>JI 

i _ 7 _ajj^j>J1 I i ii f 1,1 (J^>- {jJjs*- ij ( j_ujLni_ui_u_uj T_^3 jS l ' ' ^i^ejl (_7-IJ (j ' 'i'*""'*' 

(_J3 aj-j-II CjLj-9jJ! L-d-i^aJ (jl 9a J *" H > i n" a cjJqJ I aLoI Jlj Lai (_£_p 

. (jUaj i ii II (j_c («^>-LJ I g-u-ij i4_uu^ji (^^Ij-oi (j£, («->-Li 3JlxjJ,I CjuVjJI 

aJ-& (j_a (jjiLiJI Cjj_«j jK (_gL) 1 1 o I «"t V L$j 2 4-LLia.a aLSj^I ojufc (j^-Ij 
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1900 1910 1920 1930 1940 1950 1960 1970 1980 

. 1980^ 1900 jru (Jlill jMj) jjjjj Ij3lajj ^i JiiJI o^ 1*»-U1I CiLS^JI 3;,, 1 1 -13 
Source: British Department of Health and Social Security. 

3Ll>- (j-« S>j^ (j! jiia (jx- «L*»-LiJI ^LilSJI Sjl i n >JI mi n-»- (jU i(cjjJ,I 4jjjSj 

(jj^ mhII (j-u j<uijLxx.l (ji 1 -^ 4jjjiilu 4 fl b se a <_jljj-uV 4j*-uj 4-y'itl iJ-«-»JI 
SLsjJJ 2 j LaJc-iSJI i— il mi VI (JjJ^o Ju£.j .(3 JjJoJI) (j^"i i ntlj <Lcu^L>Jlj 
(<sj njUaj-tuJI I gjljj i«L>uLiII (j-ulj (_y3 (JLiLj^l (_p3lj-ai (^Lj i4jjj^LaJI oJl^J 
J ija-i-j i3_jJlj>J,I (j^alj-aVI Jljj joJj .CjIjI j i n II Cj.}Ij-»- joj n . .I^tl ^oj_a 
CjLiijJI (j-a jJL^Vl (jlr 2lHI j^fl 2 (j-c VI 3Jjj^a i^Jo-pJI obliM,1 
Cjjlj^v uj i n*tj .(JJL2JI js-jlj^v (j-a «L^>ol_cJI CjLjJ3^JI £yl (JJSl mJI iS^SLJ,! 
/_^ ' .'." "~J i(J-aJ(JI SLl>- CjIjJjji SjI i n-»- jj-a 4jJ,I /_3 3 ISj^-al /_^ jLajjVI 
SLajjJI CjjI^jv ,j-a 4j1I (^ I 2j i<Jl>Lj3^J! f-J-a^J- (j-a <HI ^^3 I Jl»-Ij LuLLaj_>j 
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. 1968 j>\* 3jiLi= oL^ 5^i 



p J-h^i J^ 5jjii> ^U^Jl 


'*' iw'UaJl J-jJl CJ\y~, 


,_>i_/ii 






: uiyjlj dolj^-l 


11 


1 533 102 


j^ljL~Jl ^>2\y>- 


9 


1262 415 


iSj^Si\ £>»iy-i 


3 


397 668 


Jdli r v 


3 


389 733 


jUuiVl 


26 


3 582 91 




12 


1 610 142 


t La.il , ^> f 


3 


431 973 


ilpUjJi sjLp^i iJ^y j' 


4 


578 801 


C5^V l (J^jAl 


19 


2 620 916 


: ^J*-' L>**' 


14 


1 970 489 


JUtSfl ^Lij 


13 


1 744 180 


jlkj-JI 


7 


968 064 


<...,jj jil^Vl 


5 


674 465 


JJiliU pbl^V 1 


2 


291 185 


suwu ^j-Sn 


86 


11 852 226 


t>^' 


100 


13 687 716 


: ._jL_.SH £_*■ 



John Cairns, Cancer, Science, and Society (San Francisco: W. H. Freeman, 1978) : jXyA\ 

■ri^-ijJl Li alij JfT . jU-Jlj S^^ULl j^, Jl -jjjAjJI -_*- ry *Ip 45 ( ip oJujf J-**J' aL?- jUxj 

. Lj-i sjL-^ Ma jwJlj 3— v-li-l Juu cjLj^JI l»t . L™J Jit SjL*^ Jl>jJ- 



*L_L_>U Ij-l-l." L_> 



3l_pJ 4jjL__l_U SjI i ii-kJI Ojufc (JS__u_J 



Jl^vIjJI ^lo^LiSLL! 3jLl2JI (J^-i (j-o i3ji_*_Ji,! cjLV^II <___) cjIjI j . nil __>_.l^_- 
3__tl ^__s 1 3 _> SJjLZ-o S^SLdl __>Lj_sjJ1 *-j-*_j- (j-o iHI ^_ii 1 1 < « < r n" __o!^_>JI 

.-. \lj--l J i. ^ ^j^^-^i 2j"al\ i ;<. , ,.VI Jj i II j Lj| t^;; _/ a J (jl to) mil I jj ■ i •■_' 
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. 1980 - 1900 Zj^l\ CjLjX^I Jt 
Source: John Cairns, Cancer, Sceince, and Society (San Francisco: W. H. Freeman, 1978). 
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J LuLLaj^-l [^ 4-!LLai 4l y<t . Cjjl^>. (JjjLA 

CjJl>-j ^J L4-13 4-jJj>o (3^-4-1 ' I) I m"i ) I Sj-Lai-'JI (jUaj-cuJI (JK i"ii ^j^&l (jl 
jjLLajj-u jji^jVI SLvjjJLijjjL^jJI (jUajjjJIj.tdlj Jjwl! iujLjiJI SjljVI 

:jj>j£ <dLs U L«jl3 . j_uJI (jus-Jlj iLu>Sj LiSb i^iimj ^J-II ijjJI 

(jLLaj-cuJI ( mi 11 JjJLajj (Jiajj L<4-i3 3jul ^icS^I (Jul! j-A 4jjJI (jLLajj-u (jl» 
till j joj jlU . ( 14 J*C Mill) (j-aj-!l *-« 4jjJl>- I g-i3 j j»"_' (_yill 3 fljj La 1 1 3_<-uIjJlJ 
«LujJLll Cj L»j4j^>«JII (jl 3J Lo j-o^l (jLCa ij^yi^U,! SjU" i ill (Jj^Ia £>£, (JjijiliJ 

(JjJS. il_o JLjv (_jJI I j J jl «J <-, i 1 n-fc. i i2 < 1 nlj 3jj^>U *lj-»-l (_y3 C^£.J-Ju JLS 

L$-ij* i"iC^oJiieILmljCjLi£^ll (jj« (j-U^Lo SJlC £jj> "-Jj-Sj LI 4 jj 1 nl,l CjUlij_<_ul! 

.« <_!jLaji! Cjul^jjai I J "■■-" 
(_^ CjLj^JLs . (jii. JlII Li JajjjJ.1 JLp-jJI (jlojjj (j .nl 4jjJI (jLLaj_<-u (jl 
(j-C 5_«^vLiJI dJ LIS 4_3^Jl_o SjjJI Cjlij ,-il . ,^MI 1 A j",tl i^iu ,1 1 LuLLaj^j 
4j^>-LUI dJJjj (__>!=> I^>_a V I eJJb tjfC 4x^vLl!I CjLj^jJI Aja Sj-u£ 4-u-u ij . (jLLaj_cuJI 

iUuLlII cjLj^^JI (jl Lt£ .(j\i-jiiLI Liiajl eO-*-^ t <LulSl 1 4-j^.jVI (_p=lj-a? ^c 

Vj ipLijjl (_^fl I i^a-j? ^^ Jj^tSLII (^Ic (jLo^Li ■ La ;"j 1 1 JjSLII (_ajjj <jx. 

. IjjJjjSLxJ ^ Lijjj, 

Ljj i i n (^^-Lu^pj-ul «Lj_l>- (j^_u_a I , 5 LuLLajj_» iJ ^ «L?t_t-£aJ1 Sjljj ' J ' *~*"j 
(j^jla 80 ' &j • aJ J-jjJI CliL^jji (jl (j^>- (_y3 i(jui.jilll 4jt3l£U I j"l i-«- ^Ir 
j_ciajL»-a CjIj_uJ»J,I a Lai jjfcLLajj LuLLajjj (_,-3j .(j\i-JiiLI SjLcjJI j^ <: ^-'^ 
(_j_lSLIj .(jLtaj-tuJI CjLtcjI (_y3 Cjul^pJI a\ JlJt'i i ul Aiis Cjul^pJI 7cJ^_iij 

ob^c ?rLiJl juio oljlj i nil j«_iLi-a^ ?rj^*- j .* o*— tjj - l I d^ ^^ f " * "' (*^ 

jjLLd^jj/ tuj i_sL2jV Jt-J^JI «_iLuiiA 7TjL>- jl i a I J La uaX] Jijj^aj (JjjLJI (JjcjjiJ 
Sjljj)) 3JLfl_a j La ''I) (jl J I j II (j_o jjii^ (-3 (JjjLlI! J" 2j (_gJJI i_x£.jj,l ijjJI 

.(cjbSJI lju» ^ 227 . 226 ^ (i^LaoJI 
3_jjL«_iSLII cjLsL^dVI I Jaj| 4 ij i nl (jLLaj i nil (ji_i «jLJo 'I ^"^ I iiJLuij 

jjl mi'jj (j^-LtjiLaJI 45jj^I (^Lc (j^llj .(Jj^-^l 3-j^.Lu^aJI Cj LalUi, I j a Ldall 
4 1 1 nilu VI L*l!i 4ju2 (j-L^- £il><i|j» (j-« La 4JI I Jl>-j J^h 1 Jjl '''"'Jj J ijj- 5 
jl J a»JI (jLLajjji (jl I 6 j 15 (j^LSLJuJI j g-L\jj ^yl j c I I • a 1 1 (JLjjlII (j a « ■ I 
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1948-1947 jUaj^JJ 



1971-1969 olLj-Jl 



-1947 <j-U 3Jl5cjJ,I CjLjVjJI (^ jLfr£,VI *_ku*. t j_a 3fjJal ^jt^qJLa 4jJ,L) jjUoj-^gJI u!)_jJl>. 4-Li-aJ - IS 

O^jJ ojIJJ o-* 1 (*^LiJI <J>JI q^j-l* ^ £ LijjVI LtuvV . 1971 - 1969 f Ij-^Li iijLS-c 1948 

Source: Richard Doll and Richard Peto, The Causes of Cancer (Oxford: Oxford University Press, 
1981). 
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1 957- 1 953 
1967-1963 
1977-1973 

4la-i.it! CjljVI CjL^j Jjjj 
64-0 <>u {jjt, j lor! 



jj-J-u 9 i_a_Ljaj| jj-tji <^_) 4 jS JJ— al 3!j-a! (j^_ila 4llu (jLiaj-tuJ! ^>£. 4-4J>-LlJI 5-Jj i . gj| CjLi^^J! - I 6 

^jj i i < ll ^LSjVI Ji^V . 1977-1973 SjJLUL, 2ujLL« 1957-1953 Sp^UI ^ jr w m llj iuljJI 

Source: Richard Doll and Richard Peto, The Causes of Cancer (Oxford: Oxford University Press, 
1981). 
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«^>-!j JuyjVI ljui (j! CjjjI JLSj iSj—Li-al (j-J^ mhII Cilj)i i nil (j^ Ua^tla 

jj-A-i^Jj-a j"^' LaJLt^. Ljllm j-&] ^£*1 »l i n ill ^j^i 1-4JJ t 1 dj^Ia 1 JUJljl ^£SaJ1 
i I J ' c 3_«-3.LLll CjLj^^JI JJijlaj (Jjji.'i/I Ciljliaj i nil CjjJl>- (3^LIj . Jj^l 
(_gj_uol_La CjLoL^jI C^il£ ^1 <til (j^^ lt^ ' "° ."* * ''J J' La^Jla- (_,lr ^Ui 
(jJJ SUcU^l CiL*uiXI Jjlselu,! Jjljj ^jjj <j! LaljJ (jlSU 3jt-p^> 4%!! 

. JL>J,I I jJt julL (j ^s tcjvj^I (ji^. (j-«SLj ^liaj i nil <L<JLJL>JI i_il j i h^? 1 (jj 

I o_i i nV 1 1 jLv LcLjjjl J-iSjl i JiLsJI fjj£ ^iila 0» jjj^LJ, I) ^ alodJI aj^JI jjj^' a 
(_p3j_*jj| «L*_uJ JJ-JJ L« L*l!iiJ itliii<i i"ia ^jj*.! (jjJaLLa (_yJ3j LujjjLl!1£ ^^3 
jj^'-^ ^2 «Ulj_u1j «Li^1jjl>. Cj1^_lJlj «^ILu» j «(JjJ» JL>-j Ji t^j n i"il1 Joj-iHI 

. oUt-Lsj. 1 nil 1 fllj ^- ^ 

<Jj-l»-) LjJI^pj-uLi JiJVjJjji ( _ t 3 3j-o ^^jSxj Lg.j_n"i ^"1 jJ^>J1 (jLlaj 1 11^ 

j^ I M^ 1 (jJS «Lu£. ^_A LX-^ (1 Jl>- 1^-;UJ /J 11 Mill g 1 '^ J I 5 J I II ill Jj'l ^ySJJUJ 

t (fl_j_t_a j i0_« /_J3 a . /j n ilil 1 t \A /jju l_u 1 £ 1> i nl 1 5 > i ii 1 1 1 /_<ij>o *-^^>- ' J^J l_) 
Lajj J 1 l^iLsol (_y3 4-ii^. jji Lx-« 3j_o 4jaj ^^& I (^J^J' JljSJI (JlLij_<jj j 1V1 m 

jjLLj-^ (jl L^ icdlla SjuLi B jli£L!I - ^ j"'I j 4jL-oVI <jl <.mmi1I ^jl^ 

tjl S. 1 11 (ji_i 4_j_Lc jj_<k l_«j) Jij 1 11 II (J^_lSLj^o2| (Jij Lcjj 1*1 ^i^I 4jLLjijij_JI 
3_jVj ( _ r ^ SJQil (jLLijjj/ij .Cju^j^jJI ^j^- (j-a ^j< u> , ,.la s LjiJ (jlj 4jI^. jJt 

hjLiLjJI u^Si a j 1 c jjj* Lxj) cjIj^ ("m nt Lg.j)ji"i ^i^l 'USLj^o'iil CjjSLuSLiji 

^^Jl «^j_lj» j «(JijJ» CjLa^Lji-VI aSJt Cj^LS Jiilij .SJj^j^o i—jLjj-u^i dlljij 
(j^LcJI SLljv da^a-Lj L^-ll 1 1 11I da ;"j" SJliJlc CjuLLij^u <JJLl& j! t-LUlLu/I 
oJlj* '"• a ."."si ^1 [aj£ I j j ' ■*- 1 (3^-4-i CjuUaj-tuJI (j^ j_uSLII (jij 2j Ul2jj| 
^ilLo Ijjj^l^-jjji ( _ t jI/1£u ^^juLlII aIjj^I i— lo\ Lau3.| 1 ^ iSijal J^j ic-iLjjjial 

it . la ^ 1 1 /cj?t3 ju ^1^. <: 1- : u^ (3 .' ' " iS ^' l£j i nil jl /cj5tU1 ^^^ ( j-^ D >- t - u - a A^"J 

4-Jt «Ulj (j^J • ^Lj-a^l (jLIaj^uJ (- 1 in'ij j Jj-iiA (_4 _jl_iJ1 JlA (jl (_f IjJ 
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«Lcj_ljJ,I JaLxj^il t_jLjjj/l (j£, I a liiSli I fl-iS a ( _ T i»- : i .Jj^^c-a jVI Jjijjj 
^Ir j j i n_i i j J >i 1 1 I jufcj . 4j (jul i-aXI jLft^l <ULLsVj tjliaj i nil (j-o L Jjji.'^l 
''".'' J. - i 54 :: ?- a (J"^} * '-^ '■'-r 1 -?-*-'' Cr-*-^? "J-LJtP" <*~j' ll>~5 (*LW '-" 

3_a> L^aj i((jLUj_tuJI oL-SjJ 3_ijLSII) 3>£jJ,! iiiLa^JI jjic (j-a J^Us^U 
(jl Lii^. ijjj-^' cjjI^>- (j^ (j^x^-LiJI i«(_gjLjju>JI jjajt! I » j_uSLi ujjL^-^iiil 
i±xje_jJI (j_o 3_<iK J^lj j_uSLj (J^j-uI 03^ ^ ■ i 34^' '■- )l ^ 3 \ ■ r->" 1, 1 (JjLcuII 

3-jlj^l (jSUj iSJSLill 0J14J SjJjLC: V^U. 7^J^I (jlfi. ^JLj-a j' aJLJbJIj 
(^LLsjj-JI (ju,j_JI jli i<_*J^J3 Jl$£. ^"i-a- 1 ^ . 3.3^>-j^ j_lC I j^j .U"l tLu-ul ji nil 
CjLiLj^oI (j_o (_ya-djcj 4_j| jaLu (_£JJI i jLa^l j»lj-»- "-^J-J <»lj"l* I 0' ' *"*,' 
Ciljl j i ii II roJa-«-a dulSj i ^ ;'^-> uJI 4j^til JLjj-23 j-tb tCiljl j i nil Cj^I^>- 
_i «Lcj_tuJI JLjJLso (jl i_3j^j(J,l (j-oj '(j"- ' 3-ojj»-Li 3j-$J*-o j_j£. LlILLsjI ^^3 
(j-o Ij-J^" ' fl-daaj iSJjJlC 4-iSL^-al CjLjVj (^ ( _ > l3j^flJi,l i<icl_cuJI (_y3 ^l-J-o 55 

J^l J|jUtl Cj^|^>. ^JlC jL-3 Jjji^tlll I j-fls LlJj (_ylll 3-LcuJI ^»» .Cj.}l^>JI 

(jjljJI v^jLiL^I jl jJJS Lt£ i 4H, I ^ I 7 ojJlS (jja-mscgj (_£? < IfbU- 9343 _i 

<j-c 3_«^vLJI JLSJI cjVL^j .SJLv (_Ul 90 _i Jal irJl£ £>^aJl ^J 4j->jil 

ajljj L4J ^yJJ-Sjj j»t-3j^1 aJJtj .4UI ^ 70 ^1 60 _i Jsl j jktl CjLiLusI 
C^jljjI ^js>-\ sLujX. sLujijjI 3Jj.3 (_gl Vj LoLLsjjj 2 dA-Ij ''^ J '-^ a i>^' (J2jj| 

. 1978 j»U 

(_i 3U.I (^ 30) Cjl^£Lcuil ^^iaUlj (ji laJI iot^v {_ya j_u£LII ' La 'j Juilj 
4j^Ij^ La>j_uG C^isJ SjLlilJ! 4j^Ij^j L^jJlju (jSL«j 4JI (j\s>- ( _ T 3 i(LuUaj^_i 

jjj-ll cjjIj^*- ( _ 3 -3 fO-g-Ll •"■ j i i j i iTillj (jjjLlII (Jia (jl jJ-jj IjiSjfcj .3^jL-3 

(^j^J^llj 3^.j^uJI JjJijeH3 i4_ujLuj j_j£. 4Jl_iotA L^jl i jl^jj>JI (jj^jeS ("i i iuJ 

Axuaje '"II 4j^J>JI jl Jiji LuijuQcLl slj"i nVI (jl I I I njCjIj'C i nil (_ 7 i3L«J (_yl^. 

^^k: 4c:LuJI (_y£ >Lus 70 LijJi3 4g:j mil IjjJls. jVI LJIiajl cJi-jl jJLl) 

.^j^Vl .-«! aj taJI ^yk: 4£:LJ! ^ >Llo 55j n>UoVI So^p.^11 v^jl^jiaJI 

((j j Laj Jju jaJ JjJoJI oAjk (j^Jj i3JjLx-<j 5^,j mil ^jJl>- LuLLaj^j (_JJ-!j 
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? i5J9J ji > I* 1 "" <J* 



^yJuu L<t« 1700^1 jJl«JI I j-tt (jAAaeJl 1985 *Lc Jji^- (J^J . <LjiaL>J! qjj 



<-.U-^ Jl2J. 1978-1956 Sjlill ^SLpJI -uS,^ LlcjSjJlILhjjjL^J.1 JLiLVl «li c;r I^ jan -17 

JJi 1956 a1_c w 1£ - J^iaf SJl^i (J3_ji_LJiJ LlajS^ULi ^>ul inll Jl fllaVl <_>iiAJ 4j^1_cjSL1I i^JUIl 
djuajjl _L3 4 i mill i"m15T 1978 aIx. j_j"'~^j - la fl£ 4^11 j^ 10 <j^_tie_jjj] I Jlaj BLpJI Jl_l3 ^jlr ^4!^ 

.4^1^75,^1 
Source: Denman Hammond at the Children's Cancer study Group, in John Cairns, "The Treatment of 
Diseases and the War Against Cancer", Scientific American 253 (November 1985): 31-39. 
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j_jS2| L^J (_,l"lM (_ 7 ^-!l LCJJ <"i CluUaj-mJI J^\ I 



pisJI Sjjjjb 



jLs^JI ^La iJjLULjj 



(Jixjj . 3j_ji-2l (jj^ lLjuIj (Jjia^J! Cilj 1 1 nil (_^ jlSLILi VI i La j gj (<sJ LLcu 
3-jJ^Ju-^aJI 5^1 UaJlj lLjmlJI aLo! Jljsj jj£| *JsI^!I tjjfc 
^_3 L^jl^vLjso J^-il Jl^vI i_tj^_3 Jl$£. Jtlo CjJl^u 2 «* I '< ■ ^ 1 1 ajjt C^3 
Jjt ■ a uu£l (Jill ibeta Blockers LLu CjIj-i-oLv jjj^" ><fc 1 1 jufc j-lc. JLjco 

SjjLS LLu CjIj_uoL>JI £ju& (j a » ■ la . LuLLsj^_i ( _ T 3 ciJ^Li (j ii oj-v L4I0 3Jl>-Ij 
(jJ^Lj LAjjJs) ^j->-~\ SJl^vIjj i^jJI lLsJuIs (jjjjijtjj <L*jJuLal\ sL^jjJI ( _ T 3 
JJ-LS ^j^ 1 a» jlj-3l (j-a SJljlU *-iA-> jt^vl^pJ 3-jJjlI! CjLvjJOI (Jji^o (Liiaji 

Cjul^pJI (_yl^. UjIj .SjajoJI (s-aj-iaLS^. (j^jjjaj SJjijj-iiJI »l olr tjlSj . «ul 
iy*s=J (oJl>-j) «Ij^>-VI I jufc (j? J^JJiJ (j^ ^^ <(jl iiiitVI ^Ir I j jj) -*■" ,J-l3 
thalidomide jo^jjaJLUI 3L-ul_a j^SLIj i<LUi>JJ 2_aLJI cjIjjjQI! (j-o ^^^ji,! 
cjjIj ,2 j W 1 j ,^. tl oLcLu-aJLj j 1 j j -1 >i II 2_5j cjjjt, 1962 aLc liJjo- (_^<JI 
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1960 



1965-66 

(6-3) 



1970-71 

(7-2) 



1975-76 
(8-3) 



0-2 3-5 6-8 9-11 12-14 0-2 3-5 6-8 9-11 12-14 0-2 3-5 6-8 9-11 12-14 0-2 3-5 6-8 9-11 12-14 

^^-ali. u "^ I960 aLc: L^Ja^LLj^ LaJLLjj-i ^J& 3JljJlj>J! 4jjj>U j^j^j" Jjf i>u La 3pjiJ! -18 

2 U , ,.j~ 1 1 Sjiill L>u ljSVl j-oji 4x.jji^ll aISjVI w ta «jj . 1 976- 1 975 
Source: M. F. Steward, "Public Policy and Innovation in the Drug Industry", in Proceedings of Section 
10 (General) of the British Association for the Advancement of Science, 1 39th Annual Meeting, 1 977, 
eds. Douglas Black and G. P. Thomas (London: Croom Helm, 1980). 
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.(jljiiJI < La » " ( _ T 3 3_o^LtuJI j_ulj3 JjJiJuJ ^1 

(a_La_«_o I mi i a jJt (_gjjl JiiJI (jjSj O' ^J^kil Ly-*-" SjLsejJL! CjuVjJI I oj < r> 
JlJJLs- <_^_<j£jJi pl^ii-l Sslj-i (J.U (j-4 La j»j^L!l CjJS^JLs iSJijJljsJI j_.al ^»tl 
> nn ^^J! *_<i3j!j tCilj i 1 n Cj^Lj Cji j'm" 1 nil (JSIjl (_y3 «UJljla (jLS 4-Sjj 1 h"j 
(_j-aLc /yi CjIjJj-u «_tu3 ^1 (J-^-aj (<u tpljut; 1 ntl i_pljl (_5-3 ' flj <aj j CjIjJjj/ 

1 LajuSjuj cjjUoJI (jL53l S^Ljj ^1 ^jVl 2L>._jjJ1 ^ lilt j ji^ajj 1 979 j 1 978 

2LiajJ! CjljinJI 19 J<Mitl ^'"jjl^) 4jjIUU (jLaVl oljLOi-l S^Ljj^J^ 
CjLJ^j^ 3_lI1jl3 CjAiSijSI Jlill Jj 1 1 11 gjU'q . (/j -1 La » 1 1 LuLLaj^j ,J& SjjIjU 
I960 aLc ^^JL^-j i <■!) Ll'u.hi.oaJ I (^ Lr uu\^uti^\ i_iL!u£VI ?-^^-C (_y3 A^jiuill 

fj\ ej+uu (da i LS^ol us Lai . Lijjj! ^ *L»JI JLw>I^VI j-ls jLa*JI jji^ 

(-JJI 4-Lua-dJ,l CjljLiHi-VI 4_lLc (_£_^>o (jl (jj-"i 1 iU L " ualal LjtULa 4£j_»I/ 
idaj 1 u-l ^j Jag V <_j£j-o ;^j-lL<1!I Cjujj^S ^2 i^ljjJIj tljJLlI 3jl j! I J J Laj 




jVjjJLi ojjL^-a ajLjelll CjLjV^JI ^ jl ajlJI jjj^" 5 alSu LgJLiol^ ^-^-^ j-^Li^- t-M A*K1 -19 

. 1958 »Ll =OcjS i iin-w 



'f 



Source: H. G. Grabowski, J. M. Vernon, and L. G. Thomas, "Estimating the Effect of Regulation on 
Innovation: An International Comparative Analysis of the Drug Industry", Journal of Law and 
Economics 21 (1978): 133. 
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3LjL*-1I (j_o olj 1 1 n i 5-ulSJI ( _ > l=lj-a'i/lj 2 j i nlj-m^JI SjLSLILi (^yul ' — ■ 1 1 (_aVT 

(j^Lufc lJr & SjjLi <lxtala tUiJLj *_o i " 'j '*» I i aJ I J i u-a-l (j-uljjijl oJLA (jl (_ji£- 
j-l3l2jlL! 3-«jI jJI 3jSljJ,La . Ji-LajJi-JLllI (j-o SJlxILU lIiLV^II <Jl! juiJLa i7t '< < uj3 
(J-j-2 (j-a Jjj-iJI (j-° Sj-iilu I J j~- i " (__>Io^3j i3jJai»JI «LujL>JI ufcjul ibjjii 
(j-o tji>^ lJuSuSI ijlii! (Jjj i n (_ji*-3 ijLyj> tl>L>°' •-*-* 4jCjj5JI '"'■ LaJ i nJl 
S-JJljLLU 4-j.jIjjJI CiLSj ill \\ QJajLj (j! (j-A-^LLaj^-JI (J-CL>-ljJI ^jal -» .^»ll 
al La-ill cij-p. niJliJI /oJUJI (jl jjj i^& 2j"'j a j jSI ^ (j j i n" JljjV tCilj i ni-»Jl 
j jal l»ll q\ L«£ flj I JaJ I lIiIj-uQII ^c 3-Jl3j J^-JJ ^J ' ".;* '•"' (jj'jJ-!' 
*J J (JiJlJ-uI (_2-3 (jj lull (j_a t"» fa- 1 n jl L^Ji nil i nl j <^»^ q\ ^ w n (_ r jJ1 

(ilj^-^l ( _ T 3 4j^cj pLpJ Sj i nj'ia (jVI ( _ T ji iSjiaiJI «LujL>JI l^jIj-uLj ' .'.' ' ".' 
«Jlj1i < j j I « -«- LjLa-iis 3jLc UJ ■ a "** ' a 'I ' a iSijSI JuSj i/<sJ1jl!I (j-o (^jji-'ifl 

jIjj^^I (.I, nl da-La- 1 Ju3 I j Ijj i ""j I j".f I i . ^.j CjLvLaill j^Laj (jl (JL2jj 
tCjLvLnDI ^j^* ) (Jl nili nl jJt£. (^-OLSe-Lu^l (_paJLjJ LcJD^X. '"'^^ ' cr^' <L»oLaJl 

3j_Lji I.. nLSLxj (_5-3L3 V diLvLSill (j^LIj i '"^ *jju cjjI^>J! ojui jl «_o 

LLciLibl La I jl SL^LSlI 3nKI (jSL*J till jj i3 .^-^jll j_.al^»ll L^j ^b ^yllL^ 

jjlc (jl SjjejULII dxJL^ jiilj .(jj i nil (j£, oLvLaill Jiajj (jl r-LlJ^I 2 iiK (_,JI 

I j La a. i i j i M j «_jvljJLll IJlj^j ijlj o"u iiU Ja^j^JLi Jl>.| CjL>-LiiJI !j7 ju[jus 
(j^£Lj JL3 dJLIjJ .SjjLill O^IjjJI 4 jj i n" Lxjj jj^I 3-aL»JI 5-a-ir^ll 3j iiiitL 
^_>-j CjL_ljI (jA_4-i (j-A-^- I iLae-jJaJl (_2-i£. (^^aJjJkJjl i c^alLaj (jl ^J .'^<*S\ ^j_a 

.JUaI 

iSi Li, Ls». vjSI ^^ i_aLifuj^l 4_>jjl^3 Lj^ji^v «Ll3 ijlijlyjl (_gjJI CjJSjJI (_y3j 

7 t l_lS^_j (j_a JlJ^i jL-a-is a^jJlS .«La1^_t-o JlJuI 4_jjljj_cuj Ji^-l3 Ltjajl ' - ») J Io 

4_l^.L(JI (j_o Jui-fl^a Jl^-Ij >- I c jjii_«JI (J-j-3 I j La i uj ^j Laax i_A_^o i_aVI 
(jl i-;-^-^ 4_LJe_LJjj CjI_l£j_o 605 _1 S-Jjlio (oJejio JJlC IjuiJ i«LuV Jljj^sJI 
U uli-H i nil (_p=jJl -Si i <~i t, I (_£_^e-ijJI 4jij-a ( _ T 1^. jJJJ (j I (J-l3 (_>ii-Jjl J^J I ^ < 1 1 nj 



6^1 



^^J! (jj '" 'I (_j-^ iJl ^' Jl ^" J rV""^ «Lal£ ' " ' * *"j I i^IjJlI 4j*-ujj . ((_£_>-& jJI) 

(j^l (jjkj i I975j I960 ^y-ali. (jrjj La 4-lLl^JI SLulII 2iii L^sU-l^I 3 mg^ 

5j\V Jlu^JIj 4jjLajSLII CjljLpi-VI 2iiK J'C 1S1J Vj . jVj^ O^T^ 50 -iJJi^tJ 
' -ijl T - " 1 ^^ »IjJjI «U^xji /yl^ i Zjjusj /ySLjJlj '•"**• t^aJl » I jj I I Jui tidj (j-° ^>-" ' 
4j-iii-j < <1U (jlS-o2iJ (jjSj (_t^ L$-"-° JjV (_Jjj>-i Cjl^jjlaj (_yl^.J 4j^j^jjJI 

■ JU-Cl^VL 

(- I c f-LojjVLj sljjJI j jj La J ,j I c 1 flj ua-j (_g JJI (JU,! *l j 1 'I I j <i" 1 n"t (j^->- 

. (S0) (22 . 20 JlSLiVl) ci^J! M Lu^ 

3.iL>JI iljl o-a-fl'tL) 2 1 » La a SjLselX! CjLVjJ! (^ 3gjVju.ua] I oLloVLs 

(jl_i jp SjIjVI (jl (j-L»- ^^a .ajl21II (3j-»j L4J5SLJ «IjjJIj «l JjJI 3jl.il (_,!£. 

Lai iLjjJl^*- I . >» j ^ aej 4jJL>J,I j^£- 3jjJL>JI Sjj^^I r"LlJl O L^aa» L^ILiLSj 

.(_jjj>.| i—jLjjjiI 1 1 jla jjj u-.tl (j-°j >Jy!j-ij (-JluISjJI pLSjl 

(_y^ aJ-3-j jjj-jJLso (j-S-!j t«l alSLa 4-tl t~ JjJ^>- *lj-} £>^ lii^toJI jj Lo>- 
(j-C I ' a J "^ Jj N J '" TH 1 - 1 * 3 ' 'Lj- '— i-I^J *JJ I (jljJLJ! (_y3 3-aL*JI ^ -* uaJI 

(Jlj—j—s-j-Jj-S jLil J-JSj . 3j_al^iJi,l 3-3j_»J,l (j-t^Ja " (jj/LiJI /o-j-Llj Jjj^la 
Lvolj-ol £.3^Lj /_^ (jl (jJ! (;_£ JLt^JI /yjlaJI <".-*■ jtt ,jjiL^o (j-«) (_ T ^!3JJiL»-uJLa!j 
j-2^J (j-L«JI i_2Li>-j «UJ3jjJI SjJiJI < -» 1 ^"^ . 4 ojiia LUolj-ol Jljj 2 3 JjJlC 
7t_Ul (JjLuj 1 Jl>- (j^aga-j jtmi L^j_L>o (jS_4J cUt *_« . «L»JjlHJ1 ^^j_u (j_a aJJI 



50 



1) 

,-3' 20 



X 

X 

!_>_ 

X 



^i djjtJI ^ SiSjl 01 oil 5j>J.I 3 imill -20 

j <j taj 11a t~i ge II (t"i < nS^ji! .G.A) 4_jjl^_a 

.1980-1972 

Source: Arzneimittel-Forschung in 
Deutschland, Pharama, Bundesverband der 
Pharmazeutischen Industrie, Karlstrasse 
21.6000 Frankfurt 1979-1980. 



1972 1976 1980 
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pisJI Sjjjjb 




SjljLs 



1950 1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 

. 1972-1950 1_&IjJl>.j 3jlj*IXI CjLjVyi ^ ^-^-^ j-^Li^ c?-^ l^J'" 1 ^ jj Ua3j| -21 
Source: M. F. Steward, "Public Policy and Innovation in the Drug Industry", in Proceedings of Section 
10 (General) of the British Association for the Advancement of Science, 139th Annual Meeting, 1977, 
eds. Douglas Black and G. P. Thomas (London: Croom Helm, 1980). 



Jl J ■■■[ <jl L<& . JjJi^JI Cj\ lilinj A (j^-aLLLttJIj (.i^jJ! 4l ' al i^lXI) ^g^^jJI 
/Qjill Jjjj-Ld jj^. iP'J ' ' (JJ'-^ J ^ J d ' ".' (j^- 4 - 4 «Li_L>tJ ^jl x_« tx_iLlu (Jl flla^l 
^G V Jl ala>l t ^j^LxbVI Sjjjilll J^aljJ (jl -Tt-Lllj j*\ mil (j-o , Ujt-^ l^taj 
j^^j-Uj 3_jjJil!l *jj-u (j^JLajj (_ ajS diL^-oVI i " i <i U~t I jl VI j_uSL!l L&j_uLL> 

.jLLuaJI J_i£. 
iTjIjU i^LJI ^1 2 La-j ■■■ ■ II <_3jL»J.!j t_JaJI (j-o fjjJI I jui J I najVj 
(_p -ijlj-J (jl '^^ O^hA? <: ^!Ai>" ^isejuaii ttoJaie a JljjUlL) SjJlJl^JI 3_ajSL>JI 
SjJl 4_lJjJi3 jajj 4-pe.i^a 3Jl>-j J-aL*j ^j^-» •"■ 1000 (_yl^. L^JK i u J^>i ^i>^ 
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1985 aLc ajls (jj Loj . 3jjJil! jjL^o ^Ijiajl ^^ej^s 3^>° ct^ J<3 uA 3j}Ij 

(jl—u r s- u a (j^LaLc L_aJjJ1 ^j o^ (^JS ^)^"^ '"' <— 3 Jli 5 JSJ IjJsljILa jLi-^ (_^>- 
»l j U^/l ' la to -^ I JjLa-« ila-LjtX I I Jlj^j .^Ij-C.'iM bjjLla (3lj_alj J-»-j) 
C3-^ ^j-IjJJLII r' ; Lazl «LjJ_iJ La ^j^ &l Ljj '^j-* i*a ll (_j_3 j*l^vI_L!I 3Li>JI 
d I j frd 3j\Sj_a «LiLt£. Cj1JL>-j (j >m < hLjj a I o"< ifr^iJ Jj-a (j_a 3^Lc '" < '^- Jt i ■" ■■■',' 
L_ajjJ1 (jlS i nl 4_ujl «Lpt_i-i3 CjLajL>- C 1 ^ '"' fC^-al o"t ifrl (j_a jlol '(j^XI Lr^ 
jy^' (jLSLaVLi 4_JI (j- Ly^^ SjAIjlJI 3.3c iiaJI 4-aJa-i-a <".^-^ i Juilj 
<Jj_Lu jJ Lo_i3 iSjJjILa (jl jjj ( _ T 3 3-aL\JI ^ se ual\ JLjca ^^3 4-»jjjIj i " 1 1 a La a. 
jj J la J-J-J3 WjJJ' ^ 3 "j J *° "^ Ci'iL^ (^-!' 3-lJjVI 2 Jje i^aJI i^jLJ,! j^.'^~ 

J£ jjj>i] 3U^. a^kM! <-,;/), iiUjJj . (13 j II (j}K-i]l) liuj^JI . .Utl 

. Li--^.i-aj La-iia-i «UjJ *(_ T lu i_p cr^J ' "'J *L*J 1990 alc (_j^>- (jLvu.il 
(jl (UNICEF i ^ j ,,m'ij_;JI) SJ^i-kU 3jL=tMI a*V| 3 , „ , ii^a i^Li^lj 
jl Jl flJaVl (>_j>La J-123 Jljj^ L^la 3jLajJI <jSU-i ^^ilt 3jJL«II ^Ij-a^l 
?t J 2 I j 1 1 Ji>..}| dJLJ *j J 2 flJl (j1jJ_J1 iJJ ^ JJL*J1j ^ i n ~»j1 (^jl i ii a jc^SjjJ 
U* JLilaVl JLi (jiLIj < LaLc <jrtj}Li Ala Kjj-al ^1 JULVl JLU ^L^all 
J-fl-ta i a J? 25 J "■ 2 j a -,»Lc J£ J-o-La (jj-jJ-a MJ ' . '^'^„' Jl>^ ^ "^ <«-IL*JI 
,j}l-b>Jlj d j'^"-^J Juiia ^1 (JJjIi (jl ii— ajjii- jl Jajui (JLli (_y3 (jj^i-VI ijjjjjj 

di! jjj -(^^ J^ J^^" 0^^-° 4 (j-° MJ-^ ^-° J" ""' j'3^-"j ct^^' (JU i ntlj 

tf j_ifc JLib (oJL«JI Jl d UI J-J-«-^J ?r j S t~ Sla^tJ UNICEF I a j m-Uj-tJI CjfjU 

^1 <2jj|j 1985 ^Lc ^ aJU^JI irjfju jl3j . 1990 ^Lc JjJL^ u ^ ^Ij^aVl 

. Jjila (jj_iLa I 8 7c_l2Jj 

j_Li. VLa-LI ju>j ^yiJ (±JLiJI ^oJLlII (^Jl i_<jfcaJ (jl ^1 Lb 4j>.U. Vj 

Sjj^til Lj^2j 4JI )«-<-ulj 3'-^ aJ Ly^ ''sHJ J '.' cr^'j-^^' 7r jiil'll (j2 i(j\jajla 

3-i3e c^JI CjLaJii-JI (j-4-cis uLu 7-LLa LuLLajj_i (_y3 3x.LiJ,l t—iLvuilj i4_ujJll 

Jl A UVI J_Lu/j j!j_£_!!j ,3l_L>JI (j_a (2yl * us se a j-i^- JLaJaal (j^ijii- (j^Jj 

,d . ,^> ~^tl ^j-a (j-\_Lu£l^t_a 1j i in' i fl-LaaJJ I (j_a * )j_2j Laj .«LuU,2l 4_u^i>J1j 

LSLjj_aI ^^3 ^- j a 1" 1 1 j . ( _ 7 SjjJI JU i nil (j_a (jixLaJe^a J-^C- ' d-i^a-ll I (j_a j^lj 
i(j-t5tiia Ij i im! JLoLal Jj-^ ( _ > ii3j3 (jj/jl jJ,l (jS~Jj ' LhjjL9 ^^aljJI j_j£. I laaJl 

. Li-alj-II f2ljJI (^ Jt_LflJl!l Jjlsej (_5 jJI JJS^I 
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pisJI Sjjjjb 

jj-S-4-i <_2-^-I' ^lal^-a^l ^j-* ^ * -^"j rt «Li_tuJ /. 2 ■" ttfLLlloajl 4_ps_i^aJl CjLaJ^>J1 
2_j3lj_a j-j-C. /- J a Q-i^aJe-ui lil jl 1 2 '^-> iii a jj£. (j^JLlLJI Jii^. I j"'~^l » " 

. (52) ij3i > ajjl > au.lj 

tj jd tr^JL^ Ijj VI 3^>JL«J,I t_4jJLj|j 2uj.jVI j jj ta " jjSUj Vj . S^aljill 

(j_o j <i i,-i «lj_«Ii (j-SLaj V il iSj-taLixJU (j_o jjJs Jj-^ 2 (j- 2 3^c.j j j ^ o ->J 1 



(jtaJI Alibi) jpasll 

(jLiL-JJ «Gj^j i_gjJI fJsjill j-«-«JI ■ U , „j", ^ JijI^j 12 J'C Mill (jij jJL! 

22 J< Mill j j t\ j j . _i ta llj 3_}JlJl1I!j 2_aL»JI 2->.^tl ^ 2_ojJ«JI Jl£:IjJlII 

i_j3^1i (_yl!l ■ ^jtl<",ll ^^a (JjL^JI pLjjjVI j ^j jjU'.tl | jui ( ^ ) _a ji.VI i_jL>JI 

' ^V lj-tajjjj_u ^-^ • 3j_»l^J_a *j j ' ^ * L)^- 3 *.! mi ) jjjjuLj 4-jjJQJ I «L)Luijl (_2^Lc 

Ji-jljJi (ji^. 3j-ll ' fl i <2J j 3j-a JJ_^J S.c.j.t^j j^vl^JI (_^oie luJJ /yjiaj I (jjLi^VI 

t_gj < I nil (JjiJlXI )<-<2Jjt J^Sj ij^>- ^1 Jjl^-* (j^ *J"*' ' ^" ^" J U^J-^J 'J' * ' "V * 

^^aLc (2^U LuLLaj^j (^ aLc i _i j j U (Jj^ (j-o S.ojtai,! 3-jjJaJI ■ " 1 1 a i a j 1 1 2 iiKI 

sor^ioLVyi^jiaijiiJijLi^Vijaju^^iixjiaju}!^! i983j 1949 

CcSi l(j"n nlj iaI^cI Sj M.r (^ L^JliLol 2j^iii ^1 2 j ,UII ■ ^jtK"tl <-, A<- I ,^~ 
aJLA t_^j_ui3j l(jr JL«^vVI ^^JJajJI rL^JVI (j-o 2_UI ^ I I2_^ 1983 ^L: 

3j flj 5-ulaJI S^JljJJ \c , ,IUtl jj? Mj^jLi.j iCjLaj£L>JI jjiS CjLcLijjVI 
. (_2_«^Sj>J 1 jl ^-oL>ij1 (j^_aQJ1 (j-* ^ u La> I ^S^j^i La jl^ o" t nil 
d)lj.al jlj 0" 1 11U <LuIaj| CjI Miil, I (_,i^. (_>^3_>-flJ 4JLi /sJjlII J-SjJj (j-° tiJLuij 
^jJI t^JiJ-J Ltlaj] ^,j i nil .j,^^"* mllJI (3^J * ^^*" J -tSlg ^ djS >uSI ^j^aaae mil! 
^LiLa LjJLtaj^j /j ak Cj LoAll I ^_i S^Ljj ( _.j 1 11 j Ji^ Lxjj i2^>JL«Ji,l (^ l_Lii. 
^* j| La a (j^ ii 11 a jjjiLl'il sLbCLLca ijJIjji i_*jS^3 (j-a SjtjLaJI La : >j-ll (jL-<-uJ 
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1966 



1968 



1970 1972 1974 1976 



1978 



1980 



lj . n i^i-u j^ 1 age ii-i ^j-a^XI Jl>.I^JI ^^j- miU 5-ulaJl i ^j1K"1l^ j^j^.^1^ d J^N j" ■■■^ jl < mi^I -22 
j>*jj t j^>-Vlj jU inVl fLijjl ^ j_i^f ojLjtj <UJaJI ■ ^1K"1I djuajjl Jl2J . 1980-1966 ^-aIc- i>v 

j\ , ,,,'vi w u.-; (t^aljJi j^-J.0 jL^Ji (jLi a:jjj.i jIjlcVi o! ■qKi.iII j^*«2 ^j Luj^. ^lii 

. 100 j i"r I i^jJI I966aL: ^ bfelj",..! 5 x-nulU 3_>jLJLa 
Source: Professor M. Schar, Zurich. 

(jjSLuj/ (JjL2Ji,Lij . Ji^i' ' alSLi (_gJJ! j-o^l i(__>iaj^<il!l ^1 «l>-L»jj (_plj^JI 

(Jj-lsj (Jj-aLill flj C-u-m i— a I Mini ^1 /- ttlaJI i~.-»- jj| (_J^I ^J ^jiSLi (_^ii-ji 

(^L^'j o nn j-c jlU iiJ^i_i (j .i o j -v jl 2 c ^Ijlj-" i uLi (jVI Sj^jSLo L&JLSjI 

. cimetidine 
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plaJI Sjjjj-i 

-t_ijj_a 3Lf>- (J^Ialj ._>-ojJ,l viLj^- (JL>- _-3 (j^*- -->-_JJ— *_-> .__ul^_<->JI (_ 7 ^Li 

85 (j-« **_»_ 'I^H 1_$j_~~ 3Ll>- __!l ^t i ii i _jl _>S-4-i (3^-^ . «— L__ I 14 (___> Jj j _-_j 
i_Jj>o (^SLol ^Jj '">j--> _^<j i nil (jj-o (JuJs SLa^J! -■ j i _a_i i_--j_~_-i .3 i. « 90 _j_tl 

(j_» j_Jl l_JL__jj1 j' o c I ' la i --j " rt x__uj ji t L_&JL_z_t_u ji ^_Joj___J1 ^iS t-ul x_j_c__- 
i U , ,.j" ^ (j_VJJ .4___j 12 (j-W I nllj _L__i_«L>j1 (_t_t__ ^_J__^___11 (j_« _)*»l tjj^j- 4 - 1 

. !jj-*j Laj-A _U---! L« Ijiaj 11 La 2 a (j-G___ Ji_ij-__ -.IjJ- -.*_l<__-v _)_ul-_tl jl_»_.i 
3U1-.. <_>__. _L___>_l__tl 1 LJI^pj-ufj 3j_=t_li.l oLjV^II <___ 3>_j-j-U 0L33JI _.___£._>£_] 

5i u-C _)_-ia-5--.I — -Iji 1 nil (___. 1 _t_i__.il I (__.! i " i La ;*■ '(_.l_lv_' I) (j^-LlII 3_j^___II 
Jijj_Uj (j-_vj_-l (j-° (J^L^^ilj 3jJ_--_tl J-_-J-»-i ^JjuaAj l_JL!_. _)_£> -AJJJ i5j._ti.V1 
(j_o -ULSjJI Ijul _-t____> (j_uJj .AjJI J-___- -U_3|j_oj <tj___>Ljj_l (jjjLCill (j-a 
j_j__ 4j__jJI ojuij .(J____l -__i_l»_~ _3j___J -L__jJI _-j_> _)_3lj-3_M oJ__ (JILo 

_U_ VjJ _)_L«j _,L- cki-^ c^! M 1 ^ £^ <_4^>" 'r--- 1 _£b 'S____a 

-_~lj_! i -J-ie-a ___<_t_C_ -Liljj La _; JLo 4 _]jJ_>JI ij-^-JJJ • «*->-'--— 4-t 4___j___Jej 
_)___-. V j j i n II ___lj_v (j-o I Ju__S__U -Laj^UI j_ulj_JI ,_.____jl ^Jj . -LLJSjJI 
^L_)j___II (j-a -LjLs^JI (JL-- (___. 3_ujJI (J-Lju L-u j_3j_il j-W-tl ' La i uj_ a ->_-_JJ 
_>__a__-jt ^j-4 (_—---■ ^-tH'-— —^ £-— ^ _)^— ' ^ .<Ljj-~jJ1 SjJjJI _>__.1^_~l _j_- ^] 

!___tj_) j____l-,I _)^J"^ ""'II L_>J__u _-~JI SLpJI __lj___ 4___i _)l j_j .j_ulj_JI 

_)l£ L__ (j-oj i L^___j____j (<u _-~!l 3->L___M __VL>. _j_i «_a _______ <____L_u 

__tl *l__o Vl _)l_aj__J JjVl jU__ Vl ____ Ij Vj. 1 1 75 _,.- 2__i_CJI i> j__ f-L-jjl 

|jL>. jjLjJI _)_o -_j___j _f->- (_£l i_)jj_L__JI jl__l_- Vl Jl_C j _j_ (j^r!-^ ^^ 

^s__ij_) r>L--l (j-o L<i-I_ J----? 4j_3>II (_j3___ j_5j .3juj_>. -.Vl-- < _s L_______T1 

_r_tj Jl_L_ ._>___>.j| 6JJJ __J Ll i". i inl LgiSLlj (r-^Lc jL___9 (2>° JhP" ^i^J 

(_^a _)^-^ji aortas j_j_ial _)u^___tl _y___li _>< j 1 1 a 1 1 1 tLtl t~ *l_>*-l _>i MlLa 
IjJij -_>-jJ,l j-±£- (j- ^ .3JL>JI ojl^J 3j_L> (JjV Lt-L'^.-v (jjjLiJI ___- ' _ i_-iJl 

_i_jJL__i _)_«_>_ (___-_. 3j_L_ 1 __>___ I (___>- 1 JjjJI (jj-j _>' - * _i_J _______ 1 0J-4J 

_>_olj_-i'_i lj -__il__JI __uLl__j__JI __Lo^_c (Jji j_i__. L^JK 1 11 (cj___«_-i (___1_-. ■ _— _— Jl 

^LoLc _____S_JI _)>^_! O' T^J--' (j-° _) "_l 4->l _-<_-> • ljl_--_-__l j.-i'-^l (jJj-i-VI 

ljL___ _)jSLj J_3 j3lj_iJ,l _______! _)l Ijlc I ju_. ._>__lj_->'_il ojuj. c__.'-.-yTJ Ij_Sj_o 

.__.__i__.JI _)_a CjVLj-J Ij_u_oj 
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oJu-lj iui j*«Jl 5jlfcl Jjli» Ojll liI^I cibji jp djxjl j! ajljjjl SA-Ull SfllS* - 4 Jj-Url 



_^«Jl ajlfcl 5il5J 


(i^Ji j! 3-j'ISjJi joiJJi 


LmwJ' 


(jVjjJlj) iJb-l j b* 






100 


j^jjUT" — L-> — j d^x* SjU~- <—lji 


j>Ip i jLkj^- 


1175 


JaSUJl j f-UJ jL>l Jjf 


4^^*^ jli»j^ 


UjjL. 47 


JajUJI j /■ Jjj jLkI J.JU 




l,>- 5000 


(S.,.; : ...,jl) X i**ilj (CjlvJl ^2^iJl 


t^Jdll jUs^ 


uji 30 


*jj1 4^ 


(TjISOl J j...^.aji 


4000 




^Ul Olj^iJI jlj__JI 


us! 35 - 22 


. ("Jjllill OljU^lj (Jujirl jU^I) 




6400-3400 


JlitVl JUp JjjiJjSll jp oulSCJl 




us! 64-33 


Aj"\ «|Ju» a Ajijll fJUl ttJtyJ "^P i_JlJU>Jl 




2000 


, : ,h :T j tUljL— U ou^-^ 4pL-^s 


oljL-Ji <L>s\y- 



Richard Doll, Richard Peto, David Evered, Julie Whelan, eds., The Value : y, t M,1 
of Preventive Medicine, CIBA Symposium No. 110 (London: pirman, 1985) 



(_j-3) (jVjLa_j «jlLu» j «(JjJ» (jj ILjJLa 4JL»i>-l (3^-4-1 2 J-* (_3-Il u^t i ii -vj 
O^sj-a (j-C «L<u>-l_cJI CjLj^jJI CjVjjla (j-u 3JjL2J,l CjLlL^C (j- ■" i iajJ " 
(jVI i . . i i n"t (_ylll u^>\jual\ *,]rii a (jl J^iLl 7r i^Tij Lt£ . I g j i -»o (^SLxj j-«-»JI 

^_^ Cj!j_iilllj lAlzahaimer j_«jLajJ| (^j-*^ S-i-j^uiJI (jjji ^^3 !j^=x. 

(jj £ j i ii (^^-ajJjLojijJI) ^LujJI J-coLiU i_lL$2llj ipLajJI fjJs AjJI (jlj^j. 
j<sJi_«_a (JlLo L^-Lua ' a I U 1 1 2 j I j j ^_a (I j ". >, 1 1 » ^ j|) I J ; ' "^-" (^SLxJ,! (j-o 
/yjaLlaj i _i j in Jj->-J aJljiJ till jj i3_j^ajj| cLj£.j2| (^^Ij.ai j| CjuLLijjjJI 
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Lpj-o La Q^sj^a < m i ii j 4_ujla (jj-u ( _ T 3 SLSjJI (JjJ(-a (_>^>L2JI (JjSLj (j2 ^^.JJ 
(Jula pjj (j-« SjLSjJ! (jjSi jJia -j^-I O^wA (J' JlJl ^' \jJt 3-iLjj (_5-!J "JJL-' ''* .' 
I uaj) (jj£j ^ ll>^J •lSJ-^ (1)' OJ- 3 >*"' Pj- 1 S^Ljj (_y3 1 j w ii (jLLj-cuJ! (j-a 

d r I U" , „U jjli Ijjj .jj>.|j ,_p3j_a (j\j (_ 3 _oLLaJ J'C i"i J sLuLjcjI 4-LijIj i JL>.|a 
(jjiLj V 1^1 o La i4_«_a3j_o ii]}L& CjVjlj>_o L4J (j^lj-ol (jjj SjLsjJI t_JaJI 
jjs l_LJl I 2 a. S3_iia-<iJe_La I j^'a ijJ^L^JI CjVjljla ( _ > I=Ij^? t_<Jj>o 4g£ I Laj 1 ub 
LuSLaJ V (_gjj! (j-"JI J-^J «LuL2Jj *Ljl-uj ( _ t j* ( _ > Iolj-a'2l oJLA Q^*.' 0' iJlJ ?° 

7c_jjLlII ^ Pfj-il V S(jt M.tl ! jl^j ajl Mi~tl I jU, (jSLIj '? lj>!l (jJI *LcL>.j1 

«(j^_<i_jLiau_a (J3J>-> (jl 1 nlf (jl (^l ^_ulij ^jLijl 



11$ (yUAJI) -U j§il ULU 

dJJ!i *_ aj i LaLc i '"■*" d nnfv iS^- LM '-— ^JJ-*^ «L»L23 -i^>-J L7~^ cK 3 - 4 - 1 (*^ 
(Jj^v jJjLu » La 2 a (_5-3j i3Jljj11,I <LuIaJI CjI 2-uIauJI jnij L^J CjJl»-j jJia 

3-jjjIj.J (j^/l (j-SU-i iil!j «_aj .(jl m'tVI genome <j-\j=_a (j-3 <±*jj<JLi jl»-| 

(j_« Cjjj-« (_£l J[3- c ' (j^-- 4 - 1 i4_ujLjJ,1 «Lt>-LiJl (j-4-3 .(3^-i (J j ' «a '*'" * (j^-~^ IJ^jfe 
. 4jj a i"i dlsj (A Ij 1 11 ii) tLvl 1 ni'ii nlj jjLtujVI Cjujj^ 
4_uii LSWj '*" ' J i3^-^¥ t -*JL>*l I iJLJfe j»3-2j (_g JJI (j-GjijjJ! )«_u^5 i^^-*- 1 "-*^ 

?2j_l >_yi_-v JJLC ( j 1 I "1 (j_o <_1j_2j I 1 C 3JjJjjtA 4jj|jjJi,l ( _ > l3lj^2l (jl 
JLalaal CjLj£j ^-i-*^ -SJ^ ' ^"^" (j-o "-Jj-Sj Lacj iJLala'ii I £y> CjIji-i m"i i nU 
d-LjvjJj-ijJI si olr a JljJjjJI sLJal da ■'"■ 1 ul JlSj Sj 1S1C 4_t^oL>JI (Jjji (jj-J 
(j^a l_>^" ^_)^^ a Lx-« iS^VoJI (_Ll3 (j^_L>JI 3JL>- ^)^-j-» "~'l i—xjJLjiI 4_uj^j>JI 
1 Lcjj A L&jii^lj SjjijjJ,! (_palj^'^l (_, 1 11^ ? JL»-I (jyLueJ^jjJI JoJljJ.1 JJlC 

ajJI j^a ^ys f^j (j^j .Thalassemia major 3_j_uijjjJI LuiJj-uVli!! jjij 

(j^Li^e-i (jJ jJlj . Lu_ul iJr 2julu * )^_l>- (j^a ' la ' uft^u I (_pa_u 2 1 ^^e_Jl (J^>- ?«-iLjIo 

heterozygotic tl^I^UI ^yjUUtio l^jl^ I jl «Uej^I (JjjJjj i^^jJ,! I JJt> ijj-o 
3_lJLjJIj ( _ > IojJ,I cjjjj I frljL>-l (alleles (jO I jl SJi a) <j\IDjj^ (j^Li^ej (_gi] 
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(jLa itcSIjJJI (j-AJ LaaXaj Jiijj o 1 1 (j-lLoL>- (jl^j^/l (jL? I jl (jSLij • [«LojL23 

(j-o J^vlj j_a (Lut-O^l) I Jui AjJI j aJu uLaj (J-ila I i jt ^J^ tj' (jLaJ^-l 
(j^L«jj . («L«_ijl (j_a SJi^Lj _j_* t—il '^ a j-J-C (J-ala S-iVj (JL<ii>-! (_gl) 'IjiJj' 
Ja-j i •■ j (_gjl_4_iS (J_Jl>o slj^vLi V jl CjjjJ.1 ^^Lo^tJ (jjj-j^l (jl 3_3jjla 

jj_a IJl^j- J-J-2j L * a -j-J" f'j-'-J' C?-^j J-JJ-i^ tC-ijJ oil (j\iaL>- LiL? IjLa 
^J j l^jbIj t*_j_»L_ul d * i nl jl 4-uLu ^_4jul (j_« ^-JLJl t(j^_L>Ju ' Lag^J I si i ii* II 
l_i n_i i nVL\Il iiJJ J^ (jt£ o! LA-^" 3-JL>. pa-lie uil] LjjJI ,j-o /- fl£Li La (_,lr 
i ( _ T 3L*-oj I ojli n jjjji ii jjjii£.j Jl>-Ij t_il (j-o L^j^j ^ ^^ • L * a - a ^-Lhi f*^ 3^ 
Cjjj JL3 (J1_L>JI (jL? liLa . L$jl JlJ (_,l"i.nni jjj^j (JJ^JJ^I (j-o LgJji "^ J* 
«L*jLLo . l-iljl (j| . Ijj-2j <jl (JJJ-* 2^ I taj i uLi jLco ijjjjj^l MS (j-o lP 3 -^' 
./n i n-»Jl /njl i ii jJ^-i J^>-l ij-*^ -^ J<"n nVlj Osl-^JI Jl i(Jju>JI 
pLijjVI c-i-J nit (_j_<-u2l (j-° iJ-^J- t —*i- i H>^ (JLala^l 4 Mjt-i CxjLc jl2Jj 

l_Laljj>JLj L^jjLj^. cJsjla La (jLc.j_<_uj .^^jl^LsJI 2_<iSL)l (. a liuJ i " " (^ SjVjJI 

j^toJI (jl jij (j-o tLiIal (jl (_y^>- 'j-f^ L>-L><j 1 gJ t~ c^jjI j^j iCjl_Li^3jji!l 

(_L^3 ^j^ j Je •"■" II (JL>-jl (j^ Ij-'cS-oTuJ i_JjJiiLI Lg-JI IjjI ila i "j"l 1 jj^jj <■! 
JJLC (_>a>I! I J-<k (J^ijt- Mil (j^iiJI 1983 aLc J^i^- J-oj ./a^Jljlj ^yJI S-iVjJI 

ul\ 300 (j^sj i(_^=j_La ^ 2 ^yJI 70 ,j^ Ljj-o-u LuiJjj^LilLi (>uL-aII ojJIjI! 

SjJLtaj^l IjIj_l3 3-bJ^o ^j iLuj^jjj, ^ 30 ^yJI 70 jj^sj i(jUjjJI ^ 150 

4 j i ii it jjjJI it"* .una L^a^ajcaj LJLLijI yi Lol . jJuLts (_jJI 25 (j^ (_>^2j 

. (S5) (23 JSLiJl) 2LH.1 ^ 70 a, ,„M Lujjj^, ^j iUl Js> 60 

Lj_ljJj_<j/ (_i I i oji hVlJu (j-uLccia (JLolsl 3jVj Cjjl^>- (jl ■ La a. ." IJa 
(_^fl Ij 1 mi '& 3 -> .^. tl jj^> ( j^JjJ_ tu J,| jjV dJJij i 1984 aLc: i-.Tn~jLfl <JlijLc 
Jl_JIjJ,I JJlX. (jl LaS .2_jjLjJ| jj; . ^ 1 1 ji 2^jjj ,^ll 2_j£.ji]| 2_Li>. Jj>«J 

t_jjjL JUA SjisI^JI jjljiJI ^j SjLalll 4SLLU.I ^ LuiJjj/VlilLi (jul i^U 

CjLl&2| (jij ' La 2 a j "."<*« (^jlajj.l (j2 tiJJj i(j2l (_^i>- 'j-J^S ^) ^ * '_' («-I VjlJJ' 
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jj-a <J^ j^-fl (3jV^_U J^jl '"^ j^j~- £uB 4je_uJ) 1 jo jmVliiJLi i?ul laXI Jl_JIj>1I jJl^. jj^Ljj -23 
dSX^-U a <jua_JI a ' ' La ■ uaj 1 1 ^j ~j >VI j_»_Jl j_^ Lujjj_tjja j_)^>j_l3 j-j^jJl^ a .4_JLLl-)*j \ I Jj_^3 eLLijua 

-3jLjelil 

. 100 j^p^l ^jJI 1970^^ 
Source: Report of the World Health Organization European/Mediterranean Working Group on 
Haemoglobinopathies, Brussels: 14 March 1986: Paris: 20-21 March 1987). 

(jjj.1 (j-o (JjJJs jJlc ^Jlz. 3x.jjllj (jljiLJI oJLjk (jJI L\jJ-»- 3-o.iLU! 3_LajJiJI 

]JJb gjl Lam "' d j ' J CjL-um < n LiAZul *_l*3^_« x_Uajj ^oJ 4_it L<£ . 4_ul 1 i < ~ \ I 
4_iS_l!jji£L!I jajJLjuJLa . .XjJ^o <— iljJtj «L<J^- LojSLx-oj p i n->Jlj (Ji«J! ' alselLa 

.(jLjiJ^/l (_L-J-2 (oJl3 (_gjJI 7r I I nil (_L-J-2 4LjJXJ 1-7^=;? t_jlju«JI Ijtjfc (jl_l <j-oj3 
(_£JlJI (^rJ-uVl jLl!c:VI (>L*j JLvlj jjl LgJjij 3-l3>U-V| alSo-VI ojui j^SLIj 

jjl J_i ,3_ijimi j_^u}L! (JiiJI ^j^v 3L*il) J^taJI IJlA Jlo 2_u>i 4 .' ." "~ 

jjl (j_a La^i. (jJjJ>-l JLilal (_yi^- Jjj^sJI (^ (j^jvj^JI (_£jj 4_lCjJI aJu*-ij 
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j^o I jj^" 1 "' ( _ T A cy-*-" cj-* 'UiiLu-uJI aJJb (&£. Jj «Ljljv i_J3^l £j-)\S LxjjJ 
1 j j 1 iiVolu i—iLua^a jjj (_,i^. I j I ' a a- (jl ra^J 3." " (ji 1 -^' ^'jU^ ' o' a ^^-N " 
Ij- tj e-'u ^_u (ja -* 1 n 1 t^j i n U ^yajiie-Luujl ^1\ (J_<u>Jl JlJ^. IjLseJj (jl (jj.3 (j-« 
Ll I i^a_a M A U |j_j_j>o| (^jjjjl ^Li_a U J ■ ' a J J-3-I I r-ljij^La . (jj^i-l VLiiil 

La js^jjj (jlS 1(JjU>JI JlJi£. (jj 1 nil ^)^J-» ."."tl ^JJ IjLaJj (<s-lj Ijoji hVlJu 

j^~-"M ^1 IjL>J ijj jJI Hj-p" ^ l ?!"'i3-" 6-° ^-° 47 i_£ (jt^ jJj 4J jjw 

T'lj^JI (j-o CjIjJjj 4 , 6 (_p (OjJj-u jJj 4Jjjla La ja^jjj (jl£ jJia J)j 1 nt.1 
(jh-jl <^ a _M AU 80 ^1 70 <j-a aLc J£ SJl^hjJ.! 0LV3JI ^^ jJojj 
4 j I •> m Lf-s-U^u (j\jLuajs Jjj-uI (JjiLj 1000 ^c-ij 4-ujijjjJI Ijoji ii2LL1u 
1J-C (j-SLIj .AjJI ( _ > l3lj_al (j_a jj.1 j iliv pj_i (_yjij i ((_, 1 a i t, I ajJI j-a^) 
(_yj| 4_La e-js*. iJ& ^_y^> I J-&J . i__>*aJ3LuJL> Jti-T 1 Ijoj' nViiJlj (j-uL-aJJ JljJIjJ.1 
(j^jjuajjl (j\j Tj\yjl\ JJ^3^ L^\ .>>• * 1 *3^" Lt^J i(J-«j>JI ^LcjI ^j^ 1 .;"- JuJI 
JuJIjjJ LaT. S-uliiS^v^^j^Vl 3jJ3jj<Jt iTjLlflJIj S^^tj^jJUaj^lj 
Lijjj i(<uiJjL£. (_>^aSI '"' (_,lr Jju (JjJj ^^J^ ^-^ S-lL-^-'lU LLftoJ^Li (jj;l i^aXI 

j mi" Lj /oJ S^V^il (JjLJ! (^^jitJuiI! J^>- a^Lc^I jl (j£. LUuLi L*Ui (jl^ 

1L1 , ,,j"tl jjiajjal j^tjJI 3_ij^>o CjjjjI Ji^j .4 jiS 1 nil JjjjjJI CjIjlajso (jij Jl»j 
OJ taj fj^aAsal (jl (jSLxj iSjVji! 4iiLtuJI CjLoJiiJu 4-SLtlJ, I «Lix.jjJI <iLi>- (jl 

jljJIj-U jjlc j-3>3 L4JSUJ iSjJjkljII Lui^u^Li (juL-all JljJIjII ^Jlc 3^U- 
L^LjtJJ I jl>.Ij allele gene (>LJl) }L>lJLa Ljjj-o (j^Ujej (j^jJI tUcj-o'i/l 

(_Lu3 (Jl a UVI Jl_Lc I j ' a j -» •"■" (jVI (P* (jSLxj V «Luljj (_p3lj^l «L<iJ 

3jLSL1I (j^ljx.l :3jV^JI (_La I j ■ ^^ -» ^ ~» (jSL«j ^^ull j^lalj^'^l (j-aj ifa^jjVj 

jJlieJ j»JlC.) j^.L(JI (_>^=J-a (jl L«5 1 3_JliiJ,l I aoJjJ S-iaJj'i/l 3 ii iSJIj 

(j^Llj . I ■>■_»! I j '^^"^ '"■"' (jSL«j 4-iLiiajJI 3jjJLlll ^_) — flj plj-il (_>imjj (^jJI 
(jjJjJjJll (Jl a U.VI JlJ^, SjjJL>- Cjlj^Ia 4jjc_uj LJLc. j j laj j^^lj^al aJJb 
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pisJI Sjjjjb 

.SjVjJI Jjlj VI ^LxjIoIj 7c • • ■-' 2j i(j\ ojl i ii (JJJJ2 
(_p3lj^2l ■" la » a jl S3jjijjJi,l (^jlalj^al 4_iJLoJI «L>JL«J,I ^ a •"■" i u J-* jVlj 
Cj L_Llj jj_»J 1 Jl^v) d^ U j , ) >^ t -^ J I L>"J Ml" ' - ) I j fljQ «L»_LJ_J (_2_& «Gj)JjJLl 

,t| ^ , ,.Ai j y, 1^1 1, 1 (j-Gji^jJI La! ".(JLi-j! ^^Jljjj i ( _ r ju3j\\ 5jml i nlj . ^Lu.uL.u'a! 
^^JLl! SjuSxaXI (J^I^aJI (JL>ol j^cLJI j^^j-o (JL>- (_y3 (jS^-i ^iil^s) p i n->Jl 
j»3>l!l viijjil JU-4 (3i>i2 o^ Lolji((>^J! (jj>l3 (>£■ ^ oJI ^1 j»oJI J^l 

f22*"\ 
x_o JLa-lj i_i£j_a ( _ 3 _3 lJjJLLj 4jj(j>o 4-iLj^iaj ( _ > ^3LiJI (j-ujjjJI " Jijj^l! 

. ( _ > )iajj_I l 1 <ba- i n i] 
i " ' I j » j i a J 2jl CjjjJ,! ' ^" .' "j _' jl (j-° JjV i^JL^laJI oJui 7z-xJH (_^Jj 
(Jj_ij^jc_j JoLlJjVI IJl^-J a m ? II j .(JLso jl jJi3 Vlj u,J2JjX\ (Cj Lojj^j^S) 
(jia-J .CjLj/j^_ui!l Jl»-I /. » _■ i aj i_i allaX I CjjjJ.1 Jajjj : 4_lIl1!I 4JL^laJI jVI 
^j^ * > L^J- 1 (J^"'^ Cr^i ^-* f- LlQ (J - *^ cH - * -1 (ja ^ e '"' (J-^JLh!-^ lj-& ^_aJe_) 

(j-Oj^—JI U^LiJI ojui "-t"^ (jl JiSj^. (__>^3 jlj-<il I <j-«-3 .(__>iaJ^Ji,! Ijui u^L>- 
(jj/j^^-LflJu «L>-jjiJtA u}L>JI a ■ ' is 7c • • a3 jl <_*^>o (j-o 2jl Jj 2 jjSLIj . ij I U 1 1 
Oj-jLSLlJ 4_aj^LII CjLSjjJII j—Li-^l I JUfc ( _ T Aj_ca (j-o (J-t-alli n"i dJUjJ -^ ■ -*' 
j2 t tfl 'j o ' a ti j J c j <L- Lt - i ^3 «L^jj_Lij1 ^Jufc (jl . «l_Ltf3^_4Ju «Gl^_uL3 J)-^"""' J 
Vj , 2 a \l . ^» pit tU-iiaLx 4_lLi£. ^^jfc jLcujj 'Liii- Sljj ^1 (Jjij^loJI u^ jji 
• c^jJLj I * k ^ J ^"^11 Cjjj_1,1 i la -"j * (j| jy^" «L2j^1d (j 21 1 (_^>- JL>-^J 
j_lC j^>-I ji^--o (_£Lj ilajjjj Ji^ jl ijLjij5lJ p-£3c i^ajl ,_, » j ' a 1 1 (_5^- (Ojl ' "J I 



(24*) 



(S^jir^^U^Lg.) ^jja-^/l jrtjuj'i/l j 4^ujjJkJI (jja ^yij-ca (_gl j,^^-^ 't*J 



Jl 



.jLa ^Ir S.jI^jiJI ojui Cjj^jvI (j! Jj." " ^^^ i^JJJ j-oj 
JLflJai .If 2 2j) LaJI a JL& (j^jSLj^a'i/l i_JaJI »l o If (j^a ^JlC jVI t_!jj?cjj 

j^_C : L>-^Lc «Gjj^J,1 (^pal^-a^l t ii i a I J i^_*_ul ^j-a La-A (j^-ilsj-a ^j-a jjJLJLJ 

7c_J 2_aj^ilo (jlaljX.Ij i2^.LcJ,l a I la j J luJ (_g jJI i (jjjjjj^'i/l (jl-oT 3-C.jLJ 

- '^ aj jl5 i«LcuAJ i>j mij (JilaJI Jjuso ( _ 7 jJ! Lesch-Nyhan syndrome (jl^jj - 
Jl aJaVl «Vj_& - la-c (flitj) ^ (j_o ^Lj-l-3 i\ o It Jl fj^Jl Oil .djuL^sl 
Lj^LiJI j>JLA Ij^Lcl joj i4 .^al '.II CjUjjjii) 4loL>JI CjLj/J^_lAJI j«_o fljJLca a. j 
t^iajjj,! (_ T ^ (^^j-u j^_iiil 1 ^_4J>J1 1^L>-JlJ /cJ I JkS_Aj Jl dlaiH (_ 3 -^-i (^Jl <(3j^>J,1 B 
(j! J_»_> iU ? 3 (j-^-Ij i(_>iiJ^_I.I (j-a 3!i^i.l_a Lj^ii- (_5-3j *l ' "> 2"J^ ^-*^1_J 
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3j^>J,1 u^L>J1 aJJb ' a c I ' gajj (ji ^aj^-aJJ (j-a^ * -^5-* ^H^- (J-^JLH-^' 'J '*"*• 

JL>- (^ roIajJI ^ flj pjj S.iLc.1 fj^ 4-a JlJt" mil dJJj «Uj5iJ 2 ajj LaJI flJLg^ 
(jJaj i ii 1,1 < La » II (_5-2_i J j 2j 2JL>JI ojui (_yji^ . (a jJI (_p»l '^J.'y Lj-^jj^JJI 
Jl^*.| (j_« p Mm -" IA C ^ 3 > «LjLS_« X-i^^J *£ tpl * Ml Jfl (j_« ( <: ^J-4-^) i^^se-i 

(ju^xj ti*j£- -ij^=-° L^JT ^^.Jlj <ji>VjL>JU ojui 3JI^V jj-j-a V I jj . (j-A-cj-P-U 

<_2jL>o CjVjL>JU ojbfc (jSJj . 2_oljjJI iuij i^ll Aj-i^si. (_y£.-5! L«£ (jl 1 n'tVI 
(j-J-XjlqJI tt j ua-j (jl (j_SL«J,l ,j_a !il n_JjJi,l 3ji_<_»-j jLLai-2 (jlajjdJLj ^Lt3 

■ yju-iiaJI Ja ill o (ji j" »JI (j^a jl i(jiaJj 1 I ' '" (j " r Ij •> I * " jl d a "uS, <^j£ 

(_iLjjj,2| oJl^Jj i«LuLL>j_cuJI (^yij^J,! cjujj^ Jl>-I Lla^c (^j^aLJI ( _ T jj/jij_Li!l 

(j^l (_^J . !jl>- 4lu-u ^a^LiL-al JUJaf (^k- ^! 0^' 3^JL«JLI i-J^N ^ U^> 
j J * **■" (.^3 C^ifli-i iijJta- 4ii-jJ,l uliljjjJ,! Q*$ i4j»jvU j-lC. CjVjL>J,I C^jl£ 
. <_i altaJ I (j-G j|j_J I (j-o «L<i-i3 Cj I i Cj Lui£ i_xji^3 
pjj SjLcl (_^-Aj iCjVLsJI i_y^JU (_j-3 C^tj>o JL& jj£. 2JjUe_a iJJLlAj 

(JjjSILi QjJL>- »l oU II 7c^o JLi3 ./n i h'-kjI 7t j-a- (<•> t * : J j >-3 (j-« ii^>-La -^ ^£ c?"^" 1 

j ^ " ^ j 4_»_Lj_l>. U^L>. ^j-* 03^-* O' ^ * - /^-J-J 4_«j^Lj-« (^>-a l^x. *2 t^jLb /^jj-^-i 

oJLji lj^>JLc ji^j .(jisjJ,! Ijui 3JLv L7 °> (_>^aSI III /ojjj^Li (_>^>L>JI lijj j 1 1 

(jiaj" 1 nj V 41aj>o <lSjjJaj (jjSLaj i_l ailaJ, I CjjjJ,I (_g^ej DNA uja U^LiJI 

I ^ JaLJ ilijjll I J-& =ua (jl^ (_g JJI x-usjll ^ ^! i7c_pej-aJI i_aji^JI ^ VI 

tjl 1 n'tVI JJ£. /oJajJI (J7 2J 
iys> Ls>-I I /j i nl 1 ^jn" > in 1 ^ />Ia>_<i£ 4 «Lu l)fl j^a 1 >_a 1 Liiaj 1 cfj Li_A a 

i(_^_i_u ^-^ Cjjj-« TtLj-I ^_A t^JJ-u ^>-^ 0^J>-" 4u^3jj$^z Cj1^_jjG ^j^- <: L»-^lj jJJ 
i((J_<jj(JI j^c 4 ^^ a j" (_gi) oJt;L4J>o 2^; la-LlI 4_L>-LiJI (j-° tl^--*- 1 si*i*X1 Ij^jk (jl 
. di! j JjiA] 3-lU^ 3-5j>I3 Q&\ (jyJI ^=->i ^ o^J 
(jLcjj-u I J '^ Ij i 2 n K a IjjJ (jl iS-jjjjsJI 2^>JL«J,| c^tjso lil ix^jill (j^ 
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foiaJI Sjjjjus 

0Jl_A (j_a (J3->L*_» (j-* 1 -^' ijr^J^*-* ^Lx-^' l^^^ 4 - 1 4jLuuI (J-* O^^O' **■ j ' aaJ La 
/j I c (S-^jLiI 4JLalj-aj i(jjj<JLt_u ii (jJjJ! (JLolaVI jLii>-l (j| CjIjIj La ■'--■VI 
(_gj"i i ii a f_j Ir Cj^K Mia tc^vj^I ^Ir ^JJJ l^K ojufc i3__>JL*J,l Jj^ajj idllj 
tStjjUtl (__-3 ^LaJLc ij^ljjj-a (jjSJu iL^Jj_ai (__-3 (_J-<l£. (Jj>2 aLs JuSj .(__-S}L>.i 
(_L->-jj i(J-<_ujjLu-uj i_j-<-aL;e-a Sj^Ljj iJ}^L>-VLi p** ' aj se a 4j,h3j sLlLsI Sj^Ijj 
, 2 a j U . 1 1 j cLuj/L2JI /a^jLvprii nl Cjj-iij JLSj i(JjLuii,l ojui ^'a jJaJiJl -l i(_£.}Lc 
I j , .. A w-t\l< ,".t I />!/>■ d-^lj" ^j-^l (jljooJ Lvjj-aJ (jj*'- 1 (jV •*• u.aj f, *-j 
(_^ VI 7=^>=-<J V L^JV iSjijIj j_lC 5_i-uaje-a (jLcujI <ijia-LjJ «LlJuj>JI «L>JL»J,I (jl 
^^Jl f_j /j "i ! J (jl (3^-*J L$-La JjJ_»JI (j| (jl^v (_yi i«L>JL«Ji,l CjI '^ijjtl (j-a *j^>- 

. 4 j<jjV-i j^j£. Cj I J Vj 
■<■ La c I (jLiaj i ii II CjLajV (4_lJuj>JI SjLojJI) CjLijjJ.1 3JL23 CxIilLa. jJjJ 
(_y^ (__-jLLa_>-<-u jjjiJ|j_j£ (J J I (j-ujlj (J3-^y ' * * ' ' La J_t£. i I 9 I aLc Ala ^ jJD 
r-LvjJI (jLtajj-u 4_JjiJjjia (jl 4_uj^>J! L_cv^_>-ljJI »l olr i a uuSl jJia .?-L»- jJI 
(jjjj)^_iilj 1 (___a_la-£3 _j_a Cjj^l.1 I Jufc ^j 2j ' * !il tjUL^. V Jl>-1j Cjj^_a JpLc (_^-^- f-*£ 
^ i a a ' j_aVlj i((_JjJlJ(JI) /j_«^>JI Jljlj 4^-u^aJU r-L>-jJI Cj LtJu-La Jl>-( (__.ll 

JJ- J cjul^pJ! (jLL>j_uJ ^in nil cj Lij< j^^-ui! I (_yi^. j ■ La Li 

Jlj^c-a (JJ^-J (jl L$J (_£_>»- 1 <IjLujIjJJI oJLA (jl j-aVI i_£-iLj ^ <j-Li JL3J 

(_£jj 2 l_ifi cjLjLLjjjj) o^*j (!>£■ ^1 Laj^*- 0^} c*^ ^^ '2_LajjL?l vIjL^Ijj 

La (jLcjjji oLsoVI \jJt /_^ ci*JE_JI (j^-Ij i ( _ T J-uj|^_i3 I Miia (jj9 L^JI i(jLcujVI 

^yuuU iJr Ujj>\j\ ^jjjL-uVI f^3 (j_a t ^>-3 »_x^3j_a (J ^ \'t* t <•> J L-3l i ii"iSl ^^l (^Jl 

Cjujj^ «Luj^>JI Lta-^Jj^LJI i\ <i\c ' j iSuSl JlSs .4ji im*>j-1I (jLtujVI CjuLLj^jj/ 
4 j i uQi ^11 (jLIo> i ii II CjLjjj-cj IJl>- d 1 1 iill «Lu^_3 (jL_u_)V1 CjLjJLlx-io (j_a 
CjLjjj_a ^^Jl ^ j «-j j La II CjLjjjJi,l oJlj* (Jj^so (jl 4_ljL2Jj ■ — 1 1 j fl La I (jSL«_i3 
i - 1 1 j A La 1 1 L$-i3 CjJi^o (_yJ.II ji-ualjJll [CjUjjJll (_yi^.] (jjjLLajj i±xjjej i4jjLLt_^jj/ 
CjLijjJ.1 (_>c 4 fl I" se a (jLtujVI JlJ£. 4-iit-LjIaJI CjujjJ,! ij*^-i t_^\ «_l^IjJ,I )«-a 
Hjl_ui_iVI Jt-i-C 4-UL-uJaj I CjujjJ,! oJui sLiJij Lai .4_uLLa_)_tuJI «Lujj|j_Li!l 
( __ r i /iyS_-^Tu CjUjjJ.1 Ojufc (j-a JjJu«JI (jl JJljJ (j^-Jj . 3-3 jjjla j^lC liJIjLaS 
,-i\I , ^", , ,. ^ ( J_4_«j jl «Lj_L>JI ->! ulSjI (_-rl^. (__>ii^o (__A" t — 'LLHJ^A' i t x tA>-' 
^_Lc Ij-Laj (__rJ.II ' " ' 1 1 J '" La 1 1 (jSLa-i I jj . (__HaJ_>Jtl! I IjL^J (»jJ2 ct-^' •— ' ^HiLH^ 
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LijjL^eJj . 3_iL3jJI aLoJ (j-a ' " ' ^ *_' (jl '^!^>J' j*l ' "" ' * prf^ 0' < — 'HA$^' "' Jlj * 
Jj^so (jjJI 2 toj i-uaJL I 3_j^_j^j>J| 3_<JVI L«J>j-u i_2jjdj (jl (_ya AaoJI (JjsVI 
S^jjiil aJ-it (_£-3J3 (jl Ujj^_u3 (jjljJj . sLuua^jji y^L*- (j^l ^-*-J u}L>JI 

«LjJI r-LlseJ « ( _ 3 -ui Jjl I J IS ^J J '^ a i «L2j^Lij jLL>j_cuJI «L>JL»-a /yJJ 3j-<iL^a 
(_^ L^JLj^_Ls (j .1 o I"" (jVI ( _ T J->- C^JL£ jliaj i nil Cj^t^S J itaM <L>JL*Ji, 

. (60) f M 

i ( _ 7 ^vLiII ju^JuJI 4-taL>- sLsJIjla ^1 VL>- j-juaJu jl CjUjjAI SJLaHl (jSLaJJ 
' La ■"■■ ' a ( _ 3 _cJlJ (Ji_jj^_j (j_o 4 I j 'i i P-i ol j oS jl i a tVI 4^a- i a il (_£_a^>o jl 
i_xjj ji3 Ir J-«-»-j (_£ jJI i plasminogen activator (TPA) Cj^-3 ' i " m^l-J-H 
-J^SL; i^JJI iiJJ-il <1jj_ij>JI «I_lajSLII »l air Jjx. JlSj iSjj^jJI ollal>JI 
coli bacteria <Lu_*JjJl!l Lj^_uSLJI ^ aaliotj o^\ mllmlj (j-Gj^^l I jjt i—u£j3 

j_a_ij jl (JSjijj CjLujiJl (j-a 3!^a->-La u^L>- ^^1 jl i3j_ujj>JI /_3 jl (Jj a i a 

I Jlj* jVI * ' '^.'j i *j-^lj cj LljiSLi j^ijj.1 (j-Gjij_JI /tlU3 Laoltjvj ipjjJu 

/sju jl tcjvjJ.1 (j-oj idiljjjJ,Li 4-«^l,l Cl)l£j-iSJI (j-a .JJi£. (^ (TPA) (j-Gj^oJI 
CjVL^>- (_ T -3j ^^vLlJI qLjj ifa II (_j-3 3_j_j_ajJI i " 1 1 U I -*■ 1 1 (_ujjGj tUI <i". nl 

. (6l) <G)Ul jl (SuS^aVl) pljjJIj pliiJI SjIjI jjSi ULv j^Vl jIju^>VI 
j^Jj^JI Lj^_uSLj jl 3j_L*iiil Ljj-uSLj (Jjl>- I j i ■■* ' cjISjjSJI ajjt (JjL>j Lo 

A4_j_J1j . jj_cl_u1 (^^.xlD^-a 4_jJI j 2j ■** I (_£jJ1 aJJJ ^IL>Jj (J_aL*j1 juullolu ao-oj 
jjs AjJI I j_fls (jiJj .jrljCj_uil (jjLiJI aJ (j-a (J^UJI jl) SjUI oJJb Jjju 
Ojui (jl Jij>JI «j-cuJ CjJl>- (_gJLlLa . (^LujiJ^-ia (_£jJlC.) LujiJ^_i3 L^ai- Jji^eJ 

"JU - ^ * J-3^"^ ' LP '^y-a (j-a JljJuljI t t_J-*-i3i jl J^»-i 2(1 IJljJ /aJ Ji^J>JI 

I^jjj^sI Ju3 l^jl^ LuLLaj^j !_jl j^.LiJI ^jj^j-a pLijI 4j^Ij jl JL2jj ijjj^l 
CjLjVjJI £yl S.ijj"l I il 1,1 AjJI j_l!Je3 (J^l^^ i'iIj ,>.-»", , ,.* l j_ A JJjVI (_JjJjlj 

.SjustUI 
/_^ 4j^a jJI J-ajU j-bl" mi JJV Jjl^ i_aLifuj^l Jjlj ijjSLaJi,! (j-a jL^s Jl2J 
Cct-Li^a Ji^j . L^jLjjI (jjijJ (j^>Jj - (j-* Lflla (jo 4_ilji!l ^j^^ ' i jj-2JI I J^i ^'^ 
yjj2jL>- dJLJl 3iilj>II faJLc: (-Uuj^I La£.<-al uu£^l I JLgJ L2^j (jjJlj^JI (j^iti 

1 J j a ' a I " se " LjjJI ^a ( I » LaS) Lajufo (^^><J jl i n'tVI di LuLu^a jl IjJJ^>- 
oJl^J (^LuijSLII (JjLajJLs -j^i-T (jJI Jj-3 (j-a Cj I Ji-U^-iKaJj I (j hi nl Cj LjJS L»3 
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A^lj t—lVI (j-O <UJJjJ,l CJ I JlJJJ-L&jJJ I (Jj-U^L-U (j-o lj-J-a-« 1^1' j>^? » Uill 

t_!j! (Jjj/^ijj/ I gjua ' «_o (JAlaJI (_Llu}L<j/ L-d-iaj (jjjLLaj IjLa . «Ijjj/ JL>- (j^Lc 
jj>-I (_^aje-ui mJI (JJ^J 0' 0^°l ^ '. 1 lj^ ^ » ~r ' "J jjjii^. iSjJjl) /_£i jJl! 
(j-o r>a-"'"U LjjJI JjJUo Jl^LcuJ ici-ul i^aiill mJjLcjJI ^j . ■'jAtall LI 

i(j^2j JSLj 4 i>>-»o ji ^ (j" t, 1 a>->- "-^Lul (_^Lc (j-iil ij- jl Jtl»JI jl ajJI jLsi 

(^Jjl jJa (jL£ (J^J **'j-^ < — 'W^l Cj-'I ^'^^ 3-Sj^-LaJI aJJt CjjI I^IlLsol ^ a£ 
«L-uJiJi^JI ALal ajjJI L>-L>JI (Jji i ii U ^ol (jl '. "**"* »lj (JiflJI 3 1 g^J .j T ' "J 
L) "Jv' - * ' ' •'"'^ 7r j<il"ilLa iJJjVI «uj (_ia^J 7-LiLl (^c i " i se j 1 1 lJr & 4_oljjJI 
( _ T £Lj^_a2l ^^v jj j-j-jJ I ' a ifu-jSl (jl Ji/lj VI LcSLa-a •» i i aj j<sJ ijJLaJa^l (JLi 

L^Li- (j^a SJoSLo Pj'j-° lt^ lKjW^' '"*-* ('"'.''"" "„') Pj3i ' ^_ jj ''! ••— ^-tt 

(^ d_uitaijjl cdoJ 4jjx. (j-a Jjl (JL^mJJJI JJjVI (J^j^j-lS Lai .r-LvjJI 3_cv| 
aj jj-a 2 , ^ , ^. ^-" ^ L^Li. f^ VI fjjj ^La i I 983 aLc jj^jjLu jj"h "L J(j< a 
jl La "■ (^JLc £jjJ (jl (jSLaj V (j^JI (2-uLiJI »l i>> ntl CjL^SLII (J Jt) (jLuJVI 
CjLijjU 4JL23 Lai 1 1 Jl>- Sj La a. "icljjjl ojui (jj^'i i u dlti (j£, \l <>■« . *_<_u|j 

. ( I J ' '■ I I a * i to ■ *■ j cu 9 
I ala a (jj/j^-loJ! til! j 4_uj^j>JI Lls-^j-lJIj CjL-uj^_L<i!t z\ olr Jl>-j J-aJj 
Jji j-& (J-Gj^^jJI I JL&j . ((_£Jutc) (_ T 3^Lc (J^jj^j (j^ ^ ajl taj a 4ir i ni (jO i u-i 
(JjSj (jl (^^j^all (j-<t3 . 4_i (^jJljlII Jti^. (jjjj^j-uill (jjl 4cLcJi,l jL^>- «ol^J» La 
5^1 i^a a aI i M -vj /rLil (_jlr 3_c LJlX 1 jl gjv (jiaj^r-o ^jlr lj^L9 (J^jj^jJI I juk 
<>jl i ii mi nlj i(j^3jijjJI I Jl^J Jij£Jll CjjjJll »l oUII (Jj^. J^J .(jjjj^-Lail <LJajfcLLa 
(__>iaj(_i (infeded) C<_-y_a_->- LajLJ^.j i(_gj ■>■ » tl ^"Jj J a ^ ^ » ■ • a i o^L^ajj 
(j£j . ( _ T 3^L«JI (J^jj^jJI (jja 3j-3lj CjLl«S C^cILiI ijjjjj^LaJI IJl^J CjuL9j_JI 
4-Ji j oS (JSLi (j^3j^_JI I Juk (jl CjjjjI Cjul^pJI (_ T I^. CjJ^-I (_yJ-II 't'J^?-^' 

-" La i a (_,!£. adsorb ojJlal jjl_i 3j^ (_aJl SjLiVI (_,!£. .t .>■'.,.. II | jjt, ajSh (j^ 

yiiii LS t ISjj-al i )^_l>- jj-a 5^j?e_tii ^ L>J ^j_a y-^j>"i i n a ^^^JLijv j)j Juk /CJ?e-3 ^j i n"v 

jaJLc L^i>. jl 3JljJl>- ^ j ' aj i>JLAj .^_l»_cid ^^j£ ^j "JtJ^ * 4j-uiI jILa-1.1 ^-uai^Jl 

•» La • •■ ( _ T ^Lc 3-c LUI jL^>- koI^j)) mj JJLa -(jj^^lj oijj- •M lS iJ ^> j - u ^' S-cLUI 

i_3^Lc (j\3j|j_j CjLIj^*- (j_a JLjJljJI jjfc ((jjj j^_lcJ u ^Jj Mill) pj i n-»JI I JUk 
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(j_o (JjXjjj i3Jlj*-jJ,I CjLjVjJI (_^ J3^ J^*- < 7"LiL! LdLukj . I axig 4Jjl3 Jij 
Cjjj-U i4_»^L>JI 4jL)j|jj_a ^^Jl "LsLiIol jj^jiej (_gj-!l J-^JI tSj^? (J-"JLH^ 

Aaei UjSLj (jl J^^ tilljilj ijJjVI (J^j^j-lS i_a}Lc: ij^jj-i ■*& (_gJJI 

«L>.ljHJ CjLvLalll QjJb OJtJu^a Jullj .(j-Gjij-JI IjLA (j_« SJljJlC tt hii) i _ 7 I^jt_« 
JiJSj . (jLcujVI ' _tj i <3-i (_£ JJI <_iSlIl 4 i uu J-&J i3.}jJl!I Aiis "icLUI j^^ (J^jLH^ 
3jsj-2jl 4jLt>- ( _ T 3 C^aJ-l jLt^s VI oJUfc (lA-lj ' 8 '' ^a " Lai i ii-v| ojui Cjj^Iil 
j j la-lX I (_f jJll (_5-3j .(JjiuAJI IjLA i_jLij-uI -i J flj joJj ijjjjJ^-lAJLj <LuLi (_JjJlc (j-o 

. jjjiL! 7-L3J j-aljj *J9>u V 

Ljj^LoJJ 5.31 ia a 4_Lol CjL>-LiL) j^laj (_jJI (_£.ij3 CjUjjJ.1 3JLS3 (jl (_j^- 
./<sJL*J! (j-o SJjJlC ^LsjI (_^ 3-oL*JI <jsc uaj\ 4jlAj1 ^j^>-\ 4-JjIJlx u^lj^aij 

S*U> UU b (frklt gLbi JA 

(_jl^. dJJij itijjJi^JI c_JaJ I (jLcuJ ja^oLitjl £yl (jVI (jj|j_uSL!l jj^><-1 J^i! 
Jjjijj .«CLuLcujl (j-o 0-ij->- 4JLi joJjJI QJ i j"'JJ iSjjfcLJI 43L>-L>o (j-o jax.jJI 
( _ T 3 (jj/Lojj (j-uJjJ I J a ■ -" J Lo c-iialj 4JLL.U «L-ujLx-a ^1 aL^jVI I Jui (Jjj^ol 
3_LjJlo ^^3 j»Lc 7-lj^>J Lbl (JjjLojj I uU Jii^ .(Jl>-VI /oiaJI) 4-oljJI 43j_i i u 
/_Ji < , U 1 t JjLSjLi 4-<-ujJla ( _ t 3 LJLls ju-aj i JlJ^LsoI ^jj S^j^cj 3^-l*_i^5 

. (j>2JI I^LA oLl1jj>Lj 
Ir Ij^La jL£ Lx-Ls «LJf oj^i-l i4jVjj». ^ j>jJlj ^ j » La i a I Lajii£:j 
Jl^s . «G j^Ljia UJ .' ^ -' 'j- 1 ^ Cti 1 ^' (jr&>-^ j -uJ I (j-° JjJjJJ 0,5^' "^y («-1iJ-2j 
*Vj_<k (j_o d^LS jjj ijj-J^i-l iJJjJLjj LuLJI J " a J ( _ > iilj_oVI (a_ka_«_o Cj_iLS 
I^U-iej (jiJI SjjjVI C^JL?j .ijjjiijl (_£jJI jji '^■l-^tl (jl CilllaJ -y~ ta j la >, 1 1 
Vj I j^" xJnz ilij^Li- jl Cju^Lo jl i «LL<ukj ^ij- 1 ' A^? -0 <_> u '- i^ jJlj 

LxjOJ I J i "a I j c I (j-o (^jlalj^VI (waie uu (— ajS oj-sJx. n _Jaj| «L<j<jJLo t—iLcuJI 
(j_a j_L. < - i -a sj-^J- L$3-w J^ '"'" (j^ (*-^ i»JL»XI Lol . Cj ! jjlij, ! ^^3 j^jt^j 
j<s_<j/I j_& ^^-liajJ,! ^ujJI «L3jjij (jl JJ^J Lo (jl tfjolr Lii .«Lj<ljjJI r-L^-La 
L«Jl_Lcj . L^J ^_4-i (_ T ^JI «L*-^>_U jl^IaVI (^j-A Lcj 4(J_<4lL>J,l d 1 1 < u j p 3 ' «° ) rt 
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pisJI Sjjjjb 

f\{f*<- I Laj i ■■■ I j^^- 1 (^ ^^ (J-* ^jj^^""" * tfJ^Lajj ^Jt i JlJ t Li_Lfl_a I -^ Ja tc-la-^I 

^LILl ^jl » ' jj 'J '- J| "'- '"■ ' IjjlS (_ T JJ> ^^lal^-a^l -" La * g ^j^a juulJlaJ itjjjuj ^1 

(j-ujjj '^ utAj ^la^iIJ /j «-iaIaj| tcjjLuI <_ T lc. lJlS^jj (JIj «G^_a ji Ll>- ^^-^a-j^JLl 

.« Ij-jj^ j-oVI (j-° J-J-iy o^J (*J lS^' C-jJaJI (_jic 

(^ (_jjall 1^1" I 111 J-*J L<4-_9 jLl^S j<U l 1900 aLc (^ jjSLlJji jj^JV 3-*-oL>. (^ 

V 4-jLl>- j^>-\ (_^>- (J^>» 4jT (JJ13JJ.3 'Lj-ij "iJc 1— <I1S JuSj 1 JijjjLjiijI sUl^Lv 
jo-&I (jlj i^j^cuJI i_*jLjlj VI 4 n U" (^A-*- 1 V ulall (jLi a 'I "'"" I (2>C 7-j^v^jj 
.(jAj^-llj ' pi j j La H (j-\_i 2-J3^L»JJ -"j^- i^aJI (JS Mill 4-oL9l (_>3 jj* «U^ t T i ^^ 
CjL_»j (jLxjVlj 1 1 .^.^- ,". ^ luj (j^xjijjLillj «L^JVu (JLX-lVI (jl jJj-ujI JJCJ 
/- -^ ■"■ * /. 1 tiilol '* 1 1 /Oj-uJLj ^Lse-iVlj t^>- 1 L^aie-m /yA^-uJ 5j J * ' ^* 1 1 *ljjJ! 
aLc l^iLsol ^l C^lcaj Lojiicj . bjlj ,_, '" '"'.' <*Lc ' . *jj .' (j'-* J< ^ 'j ' Liu 
"' ■ ilajl <&-£a ^^ (JiLoal i—i^L-uVI ^Jb jj:j-uA\ t_uL>- t_!^ijj/l j_pju (jl£ 1936 
^ i nfl~»J1 CjI^ f i nil (_ T i3 i",SS-w I <_ 7 Jj1 i«Lju_u1^j1 aJl^UJI CjI &La3» dJ^>- JulJj 

2-^-tl.tlj^^^,^. ,^,"11 IjjiJjlI! i_x T JLji'i/l f_j\c jo^Qll j -»•'»< . jail ("iJju i^j^sUI 

( __ > iij^_l,lj ' . 1 j ■ La II (j\-i ^j'^-» •"■!! 4£^L«JI (JLuil _j^c-i (Jl_l>- VI ;j^*.' (jt^J 

d_^. 1 ^ .^X" jj? (2>SL<u V (_gJJ! i .j 1 nil i_al m"i^1 [^ (jjJ iSiA; - j iSl jj i ( _ > l3jJ,l 

(-ic 3JSUJI "-jJ^LiLj I gSJ 1 I (jl^^^lll L*iJj (_gl tS-LL^aic-lSJI ^yZJjW S^JJLA L?^^-" 

^^-usjll ojij ^yjJI CjWI 5>jSU o^-*f "^LJJ i>^ N '^'" i4jjjJl2JI S^j^iaJI 
IJijj i(jj_<-ojLJ^a I (j 1 n -a- n"_t CjV| ("i^-il-J QjL? * '"'J C<8^'> J D' 'L^JLft^-' (j^- 
ij 1 1 J •yl*" 1 (_y3 CjI^jjJj CjI Jl>-u i _i La 1 1 jjjijI J^o cl^LS (jjt>-I^JI j>JLA (_r^- 
CjI oJ-L^aJI 1 fl^djelu (J-UjJla t j^J' '"'"' ' " a *t-J4*-a ^j-* tj^ri-^i- 4 -*^' ^L-^Ls^i I JUAILt-uJ 

Jv-J J-i^u )_4 OLa^ I JtU • aX\ A JL>"| I n \ L4S 4^_ALx^3 ^>_a iy&\y£L I ^j ga * * c I ) * m-^Su ^iJ' 

(j^>JLI (_>^a-«-j i_al i^i'^V (_yC.Liia.VI JjuiJI ^Ir (jijjjuo tLiLaij (j^jcLil».l 

j y i n" ^_j_j1 JkjJI tfjufcj . «L_u-£lJt_tuJ 1 /c^jl_l>. TtJjLj (_-3 f«-ALxlD^_a L^_J ^_a (_ 7 J-I1 

(j^LJj .CujJi^JI ' pi La 1 1 j jo-ijJill ' -1 La 1 1 ijr\j (jjljjJI ayi %Ju ul ^=-1 La «LSj_>iiJ 

(_paju (^ (_^SLajj i4_-aJ-«JI tL>JI» oil 4jLa-"n nVI (jx. «_LLaj CjVLv ijJLui /_, a •'< 

.(JlxjVI (_5J_>i3 (^^ (' i'^ ' ""' jD I AJ La-ui (jLjCvil 
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jljj.1 (j-a LaXna JL3 Jj^pjJIj /o^till jji Lo -(24 J S, ."ill) jlj o" i nU 4-ljij<-a 
(jJ! j j i"i"i 2 L^jjij (ji (25) J'C ."ill (j-a 7t Jaxj S^ljJ.1 ojufc ajJuj-u /o£ (j^3 
^^-S l_£j-jj ' * ,'JJ ""' («-IL»iI 3-oj^UI 2al tall i * ■ a Ll ^jjJI JjLH-P' ^ J j3^ 

oJl^I -J."' ■■■II (^ JjjJLJI (Jjj /oJL*J! rljj)? ^y^^- '_>^ Jl ^ (26) J'CmiII 




^UJI , .,IUt l -24 
eliV i,» b (2000-1980 

4jJ3j_<jJ I u aj a la 
. ^ t^aJl a 

Source: U.S. 
Department of Energy 
Information 
Administration, 
Annual Energy Out 
nlook, 1984. DOE/ 
EIA=0383 (84). 
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pisJI Sjjjjb 
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Source: Sir George Porter, President of the Royal Society, London. 



(jj-j-Lo 50 u 1 r LLiLj J la-j jjt (_,JL>J! r-LliVt JjJti (j^-s-i '4-J-ll J-^JJ La 

^^-IJ! l*J_Lj (Jj^jLjj LjJL>- S-Sj^^jJ,! (j-olSU! (Jj^Li (j-° Lu>2-* Lj-ojj ut!- ^ 

^jJjjj <j-Uju>u (_ji£- «U3Li2o2l Cj Li j jj>J, I L-iajlJjj . 20 1 5 aLc (_^>- ' d ""'^" i " 

(_j->Lij ji CjjijVu 4-IaJLi aS n_fjj>-l CjLuJjj c-u ta^tj ( _ 7 JsLl1I utui (j2 i L^Jji^pJ 
jUi ii^/ Li 2 j \l ,^",al ^j^. I gK (_yJ*J ' LJLc Ltaa-Ja jUcjJLi j\ Q^J^SLII J_i i m^I 

(jjA_j (jl (_Lt2 SjljIjJI cjljLpi-Vlj i ~ < se j 1 1 (j-o oljjjji i.l u~~ Lo i«lJL>JI 

^_L^. Liiajl (Jjil! Ijufc •» ' taJj iJjJLsJI (_^ ^- i '- c - *JJ '^.' 3*2,.' (jLCo^/u 
'"" 2 toLua>l L4JL0 J^j-jJ ct-^' ** 2 'b cJ~>^' (j-° JjLH^' ^L^"" "' 

aJ-& >_i_a_-v (j_o (Jj^pjJ! ?-ljja-"ii ill tjSLoi >Ij3 ' I J_lS-j Ljj_lJ| (_3 «L»j-uIj 
SLljv (J^jis *L5jJI ( _ t 3 j 0" 1 n") (ji L^JUj^iJ, (2)SLo2 2 I J 2 » a jl» 1 11L1 (j^LCll 
3Ja *.! ■ 1 ^jtl<" t_J U"j tiUjj ( j_o (J^isi S^p^ L&jlj o"n ill (ji VI , I'. \l ^^i 
(jSLIj iSJsLLaJI (j-o Ljj^Jjj 41>-Lv (jjuii- («JL«1I (\JJ-tl i_^ *2 . j'-*-" jAw 

Lai i^Lj^Js j_o_«j (j-I i(JLa_cuJI j-x-i jLii njVI L4JL0 J^i-jj c?-^' "J La " 



^LjsoVIj l_j_Sj^_aij ila 1 ..jVl jj> Mill j^.3 S^j^-jJll Sj-l-lSLII 4jLl2oI_i2L>-I 

ujjjij 4-JI Mill iSLj^oi ^1 L4JL0 <tl2j (jjSLuoiS i(jn,«i i joJ (_ 7 j-!1j i ( _ 7 Hj-i35-cuJI 

tix^j^- iS^LWII (j-o Ljj^JJj 421>-L>- «jj joJLtil /o^till j^jjj . I Jl>. LalSLa «LujJLll 
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?6j9jj* 1*^1 lJ* 



SjaJvaJJ (JjJL^JI -I 
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^Jj ^ ^j_a (2) OJaJ*. all <J ajL>JI ^j_a ( I) : Aa_JI j—3 jjj^i I j_jj I ^A_J^M_fl_l ^-Qj 2 I 4iniil Cjl j i~r ill ) j mi" 
CjLiISj L^J^Hj £-lj_5ej^ul I . 1 U" i ^jll OJuJu^JI^ OJ^J^aJU Jj ^ — 1 1 ^j_a (3) 1^'al .*."0 tcj>-j_3 3jujL>. 
5j''ljU^1l JLajJI ^e-Jj-jiil J^lJI ?4j-a-"i"l (4) . 4_JL*JI jbumVb 4jjl_x^j^l j_t£j 4jiK-a BjuJl^. 
. I J ) < j Ljj-i-Jf ^ 3j_uSLII <LLal£U J^->J^ t 4_JL*JI jU miVLi 4jj1 L<a2al j_t£ 4nK" ' flKj i^lUI^ 

. 1984 ^Ll ^ ^jJI ^>L^,VI ^1 ^Vl JaiJI j-^Ij 
Source Peter Baxendell, "Enhancing Oil Recovery - Making the Most of What We've Got", Transaction 
of Mining and Metallurgy 94A (April 1985): A84-A89. 

.jLsoVI Jj.} '•(_?-* ' ' l- ^' a o' *^ ^-*ij' (_j-^ (Estill (O^vLLa (j-o LjJ>2 3511 (^ 90 

13) (jy^lj (4iiLi 26) 3jl*iU ^LjV^Ij (3511 ^ 42) JjLJI 'm'°> j). . itl 
250 >=tj (j-o >i£t (j-olSUI a jjt iSs^j ■ (*ltl (jr^ 6) LJI^l^jlj (311,1 (_^a 

, (66) I980 ^Lc £jj| (^jJI ra^tAJI (j-a 5>a 
(SJE-ii!l (j-a L^Jjlju «LuiSL> |_gjj^a. VI JijJS^JI (j-o j<sJL«JI Cj LlL> \-fo- 1 jJ^23 

(ji_j^Lj 10 Jlj-c r<s_JL«_JI (jLSLji .sji£. j ?"n nl ^1^ .(jia (j^jJjj 5 , 5 L&jl JlJLo 

Cj LlL> \-fo- 1 L^ol jj i4JLv (_yi^. Jij-ai! (_^a^jJI ' '^N j" ' " *l (JjJ>-« iJ^J '4<nH 

(jl fpg) " ■** * (J ■ ^" ''■',' /. I c 1 Jl_a ^_Ltf3 L>J 1 daLLm] <3^-li . < ; t-u-u 275 ' IqAIjI 



CjJl^v lil Lai i Ij j j^ LcLflJjl J-fl3^J (jJ 3-loLJI (jl JiiJI (^ 3 nnill ^j" i ii a 

.vail 3x.j_cuj 
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SJljIjJLU LljLvL*. (_ 1 1 _i (jl (_gjij_iJ! .ijJS^ll (j£Lx-ij i3Jal Lai! (_£_>i-i oLia^a 

JjSjJLi JaLals-VI (^Ic 4-cuiJ CjJSjJI ^ LiJl^LuJ Li£i JjjI J^ol^l 3alUH 

jaJjJIj i(_gjljj>JI :2_jj|j_l1I Cj^LcLoll qA (jLc^Jt-dLuij .(j^xlJI !_gji»Aa-a(l 

99 , 3 i£jsbj (_ T Jt-LiL> aj-oIjjI La! 5jjIj^>JI Cj^LcLoU J o »" i ujj . «-j^ i nil 

J->La) 235 a^-oIjjI , 7j .(j lU ,V, M t J_,Ua j_uL) 238 ^Ijjt ail,! ^ 

ojui JJJ>J < -r^ J ?dL3 • ^"* (^-^tH'jJ't 1 ' . ' •'*'* " t_j * J .' ^ a _9t!- 1 L)J' ^Jj (j "'*'- 

j I U ,=:, \\l I aJLiLSJI 235 Aj-uljjVl ^jj jj^. (j^ i^LUal j>j%-i ^^LcUA! 

iCjuj^pjJ! j-uu] (Jj^Ia (j£. 2jjSj,l (_£_J-<-JI -SJi£. jjSI jjfc 4-lLwlII (_y3 4 lot" i n Uj 
•» j LaJS (jl (j^L«j dJJ jj i3jjjL^e_o /<sJL»JI ( _^ ajjjIjj^I jjLua^ CjjIS Ltj 

. Li^Vjl 3l_p- (_y3 Sj^LJ 235 aj-uIjj^I cjI^Ijuo] 

aj-j-iIjj^I (j a jUa .". Al t ^LaJI a^-UjjjLJI (_£jlj^>JI (J^Lail jjj" i njj 

<j_a Jjal L&jJjIx^ij ^pJI jkjjJjjjLJ! 4-ui5i (jSLJj ,jlU,V,Mt JjLUI j_lc. 238 
jj^cuJ! j^IJcLU! La? .alj^j ^gjJl jUa-^Ml JjLSJI 235 a^-uIjjVI ~^S 
«U 2 ta j — 1 1 j 238 aj_lJIjj^I £ys> 2_itJJ,| 2 ajJoJI ^j jjj" , M j '.(j .i*v »ll (_,U'a 
4-ol Jiitii-ulj <l>-ljJeIL-ul (jSLaj Aj-UoJoiJ! I JUfcj . (^jj) «Liia (^ (jj>^J Lx-4^iol 
LljL^ Uj . Cj^Lc Lot I (j-o JLj}- *Lb (_y3 jl (^LUo^l .SjJS^JL) ' . tLaJI JJjl>S Lt^ 

jLL-iJXJ JjLHI jj£ 238 ajjjIjjVI J^mrt Sju^J! SjjJjJI i^McLUI 

.-,\l <- I A 1 I ( j_ a 2_jJL*-3 j-l£l ,_, »jjUtl Aj-oljj5U L^aljiJ-'miLa 1L4I !.JjJ3j 
(JjL2J,Ll j n" i uJ Aj-uljJ^L) (<sJL«JI JJJ_^J (Jt-rji 11 LoS .3j^ (j^"i 1 Ml 3_jj|j^>J| 
La ^1 JoIjL^lo 1000 S^LUj «Ll>^ I JL^(_LcLio jjjj (j^LIj • (J^lsl 3jLo 
UjSLo Liia (_g^jej (jl (j^ «U JjV i(jl_tujl (j^jlo Lg-lla flj «Lj£.Lu^3 4JjJla /. aSj 
i aj_j_)1jj^/1 (j_a LiId vjjy 1 '"'^ /*-* ^-^^ke-a a^jjjj^LJI (j_a (JLlIdI 4 nmv (j_a 
^_A (J5-S-1 (jl (jS-4-i ^)_l>- 2l a^_jj1jj2| 1 Jufcj iA^jjljj^il (j_a ^ 2 i la * «LLdL*_«j 
. aj_lJ^3jJLJI I J'" r'jjr'i ill (_ 7 i!l 3_jj|j^>J| Cj^LcLoll (_y3 JiiTi i ii 1,1 .JjJSjJI 

. (j 2s 1 (_^>- S^S^J 7" Li-a a^jj^j^LJ 1 1 JLA (_p-«J 
iJo1jL?t_j_a 250 (^Q LiQ^JI «QJ^_<uv x-lju-u Jl^Jj (j£,Lia l^iijsol (_^ JL>-^j 

. 1984 aLc » Ha a JLl^. I gok: (—JjuJI aj (_,jJ! il-iU uaJI (_>-aJtJ «L>-!j J^ O^i 
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.cCiSLLs (j-o 4x1,1 (^3 60 JtljJ SJaji^e-i I ! i n->- Ij-u-u j j i nj J-&J (j^>JI dl!i Jilaj 

((jj-j-1 3_ljJl^ "-jj-S) -Sj-!j J-cLio tLiuJLi 1976 aLc i_^ 1 1 n'tj.3 cjIju ji2Jj 

5C , i^ij , U ij 1986 aLc (^J .(_)-u£L<l3 J-JJJ-u (ytui JaljLx-La I 200 41c LLsIL-u I 
4_<_>j_»JI LuUu <-^J-Li \-<S i4l3LL> (J^lSLi (j VI (J-^JiJ J-*J '^J i ntj-aJl r '." g^-Jl 
(j^ai-jj *sJ <ildj SjJ-J^JIj Sj'Cjt-IjII t_jl£j uj| *_o iLllj" miVIj I JL^ ^icLia 
L$_i2 «4_«j^xo)) L^JLi < " i oi is J Cj^LcLHI ojui (j! LlA ^£jJu ^J JL>J!j . Jju 

. <icj-<JlJ AJ-OjJjlJI jJj"l I ill L$Jj (jJljJj l4-»J^J-U OUJ^pJ A JlJ-"| I il"t 

3jL>o (_,_& i5_«-jj i n 11 SjjJjJI Cj^LcLUI L^jJ} CjJ? (_ylll jlaUsJU (j-oj 
4_Lo Sljls '"'I a I l>g,alj£ ,j flSijJ .3jjIjj>JI Cj^LcLHJ ,_£ Jiii" mXI JljJS^JI (j_o 

aIjjL^Li£i_2VT 5 ^1 4»-Utij .iaJjJI JcLm <jl (j\^- ^ '<jjj 3Aj19 t;'"^" 1 

(j .1 j Ij , I j * a I A i (_ij L^jjia (_y3 SjJjlU Lxcl < Mil iLajjiiill ■"'!_'! all I (_yjkj 
(j-o Sjallll 3_uiSJI j j laj 27 J*v M.ILa .3JjL^JI 4iSLiJi,l ajjt r«^=-»- j^ jJ2 N j "■ 

• (j-w i nil j-xC L^SLajj SjJjlo «U^S 3Jl>-j (_p (JjLLa ( _ t cLjl1uVI Jal iVill 

(JS JlIjlS iCjuLflltl 0j-tb (<S^*-»- S-oLjejio (_JJ^O t-iljjj (jl I ■'*■_' I ("i-^i' (j-°J 

^la 100 aLc J5 f*£LpJ i<«JL»JI (j£ i£j-&1\ ^j'_>^' i_j>Lc:Lflil ^a JcLio 
CjuLilll (j^a i—jj&ua ^la (_aJI I 2 (j_>>- i I 975 aLc (jJlS iCjuLilll l j H a (_jiSLo 
. JiLxS^Lu-u (^ ^LLiJ^jJI (JcLill /^ a^jjjjjIJI (j^jjia L-tLLaj l5J*J gUi-Lajl 

JoLiUI ol j 3_LjLJI oLUill (j-a t_^*£Lo ^lo 600 I <\tl al[l& (J}J>. U^ 

.v_jLjLil!l £yi 4_uiSLll aJJti ^-k\-iu^\ aj nif 2000 aLlLI jlSjjjj . «^3ji,l ^It miVI 
» 1 a ""'I Jl a * II (j_a j^L^llI (j a I -»" 1 1 Sjjij*^ Lkilaj- LuLLaj^j jj-23 («J 
r"LvjJI /yi Cjuuilll Jlaj>o (jl ^LiLo M-i- ) tiilji-l J>^>»JI o'~*! CjJuuaj L^JI 
(j^tjJI J-«-3 (_y3 Jl (jlaj^l (_,ic Lol ij 7l~ i ii a Sj^itj^o CjLcjjSj (_y3 «L19JlJ /<u 

3_lSLJJ.I 2 La: I II tii>j-c j_Uj .(jiLslU Sjl^U. cJljLa J^isJI aJJt, (jl VI 

L_tx<3jl LaS l4_J^lj «LxoljJ (JjjJjJlA (J^- <-;-lLxC. (jL-ij I g^la (j£. "ixLxll CjjJl! 

i(_gjjjj| jl U ,°:. iVI jj^a 4^UaJI JLlIjII f-J-ulj jloujjJ aI^IIVI j^^cJ V» 4JLj 
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piaJI Sjgjob 

(j-ol tljivl j_i3jjJ «L2j^Ja liJLui (jl dJUoJI (Jji V L«-> CjjjI JiJS (J3S0 0' cr^ 
JLSj .« JJlj*^ ^j£ iJi^ 3 J;''" i ■■ a (_JJ-o (_yJI j-a-*-J! SJjjlaJI 4-*_iSJil CjLjLojD 
Lg-LSJ J i(_L»o (jl (jA_4-i 3-Il i n II oJUfc (jlj LikjJaj 4^>-j (j£, 4_LjtiII Cjjj£. 

■■;> LaJI Jj>JI -iLajl (_LlS tix^cjJI ,j-0 j_u^ (_yJI AjvUeJ JjV L$j| (_jJI '"• Lala. 

. L^j J^jj («-! Ji^J! «jjjJ I j~ -* j 1 aj <jSJj • aL*JI i^Ij-II d I j 2j (_jjJ! 

(j^ajieallj (_>^>L>JI 1 1982 aLc Ajjj/j-a - laj jJi£ SJlxjII CjLjV^JI ^^ La? 
4-j-j_<fc '"■ I ■-'^ jJsj .Q^3j-iJ\ IjL^J 4_Lal sLSj^ia i^iAtl SjjjjJI CjuLiill (j-o 
4^LkJI Sjljj t_J^ L$^ fJ-^-A^ '^4* f Lu-ajVI (N.R.C.) L£j>rtl pjt^T.tl 
j^j (Jj-*-" (_j-^ 4jMj - ijolr ljLii>-l 3jLL>J,l *JsIjJi,Li flj j 1 a 3 «L<ijL3 Jjtj (jl_i 
3juo LloI Lb^ieJ CjuLiill (jJ^itJ (j£-«-! <-^f>- - "^J^- 1^ 4j^13j /_i 1 im i iijU 

JljjcJLJ L-ALai, I ljui L<jjl»- jjL>o (jjjjjsojSLII jl^^s o^j .4_Lu i_aVl *j lLc 
ijj^J u^i i^m j^LJI (^ Jj^l t^>^' iljLijj «Ijjej-o (^ 1£jj JLt». (j-o 
jLiil jIj-2J! I j_a <j-£-!j .(jJL*-!! ^^L^-iVI JaLiill iiilj 3_jj>3_LJ1 i2jLjLii!l 

gLSJalll ^3 4jo 1 ii^Jl CjL^jsJI r-Lai>-l SjjiL^a 

397 <2uj J-l! 2«IUH a_JjjJI aJLS^JJ L^u f j»jJI 4K ^LJ! ^ jl>-jj 

4H,L> I 5 aJJjjj iJaljLa-La Q^jjLo *_ij ^ j i a a 1 1 I j" a I U jjLxjj UJJJ ^LcLia 
LljLLij^j (_yi SjJjJLU f b^gSUI J-aL^ l-sLlUsI 2 1 no-»-j 1/0JUJI *Lij^ (j-a 

jtjjj 2jjij-i 3^LL> 4-Lue.a 88 Sji^eiU cjuVoJI ^^a Jl*-jjj hjulxH^o Lcuj^sj 
SJsLUJLi jda-a *Lij^SLII cJiia <Lu>«-!! LuUl ^ Lol . L&jjJ «Lij^SLI! (J^Jlx^ 
(Jj.aj>u (jl Ltuj^a (_LaGj hjllQJI Ltuj^a (_3-^j q <> o*^!! LuLLsj^j (_y3j i3jjij-iJI 
j-bJl (j_o 2L5JL1 ^ 90 (jJ! 80 ^^ 2000 ^Lc JjJLstj i^j>Ll! j_j1jJI (j-o 

I Ajl ^"al jji jt_aLij_J| I jjt f_j\c I J -i j -i i aJ i _u i uj . L^JjJ JLjl^pJ.1 «Lij^SL!l 
JlIjJI L-^-ilj if<s^e-<i!l (j-o (J-jlall j-A LaJlJ^. La (jij ijji^lillj (jJt-uJaJI jLii! 
Lg-m-aj S-uLuJ! tfjUk (j^y tPj • ^-iSi- 1 -" 4J3LUJI ^ LaJLoj Jj^'^l 

.JiiLaj) j_l^j ^ L^j^ 

jjjJJLj 3jLail,l CjLjVjJI ^ ^1 laJI »Lj^UI OjJjj JL>.| 1982 aLc JLlaj 
Lgjuj^i ' JLLaJ (j-a ^iSl (jl I olr iA i i nil (_y3 4lHI (_y3 2 , 6 d U , ,.j" ^ Jjjlaj 
^1 (j i nl jii-ij i(5 JjJljsJI) Ij^ljiaj I i^_i-»-j JljjV (_gJJI i/cjejill £yl (^Lj 

pj^uf (_gl i3 ii ntl ^ 3H! (^a 10 <i ta ■ -j" a Jjijlaj pLajjVLi SjjjjJI SJaLkJI 
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(jjJlj Lj_cL«_ t i] I JlJv Sia^AlII CjLjLiIII fo£u jjLuaJI ^yil U-urV I tloLAlil . U U A. 1, 1 I Jut Jl<u -27 

d) Lis L-u-U I ' *•■>■■" L_j_p Cj Ltlsc-Ll, I j-^Jaj a . Jx. LaJ, I t j-a I J *^j flJ (j-a j-^-Ju I =C_i_u Jju a 1 a^jjj^j jJjJ I a 
,_)ji£j_l>. La C.t-ir>>. 'tj^ Lu^aXa (J^-uszAa^ £_u 9 LdJl tjicL<.Ju 21 JV LeaJ jjj-a -^9 • O-^J^' f- ^J**il*f " "I 
iJ-u-lj LtLfl . Lj_) LLsjj-j ,_is t __uj_>o «_j_j_i_u -I9J9 jJ^-LLa j-A CFRa tjLiJL) -SjJ-d tjsj'j-*" (J^L^-d J-* 
, (1 $ . ,,/■» 1 Cj 1_i_u Lj-Sj I jjjijJ a Cj1_i_uLjjjI Cj LcTijj Lc jj Cj Ljsjj JljJ I jjj-fl-i (_£l) 4-lcTijj Lc jj a_i_ujJi 
Source: Sixth Report of the Royal Commission for Environmental Pollution, Nuclear Power, and the 
Environment (Her Majesty's Stationery Office, Cmd. No. 6618, 1976). 



89 



piaJI Sjgjob 

* (72^- « fr 

' a_uaj (j-o ^i^LS < 3 al U I t ^JSJI JLlIjI!! pLflJjl (j-o LjJ>S3 v2j!j-o j-jjLj 

(j_o (j^J •^-iSi^ '- ' * 1986 aLc (^ <-. Aj.ui ( _ 7 lJI 3jjJlj>JI JoJjjJI SjJLS 

(jJI (j.uj in tl (j_a 1990 aLc (jrl^- 3_Jj|j_Lll SJsLkJI aL^j-uI *-<2>J (jl jJsjlU 
jlJulj jJj^ILJI a I g i uj j^iSLuJ ^jlj «uL>- (_ T ^- ^e-flJi al£j_uI ^LdJ *_« t^ no *»J1 

ju& 3jj>J! SJsLLJI irjLkj=js ^ jj)J,! jl>.jj Vj < ^iU ^ I 5 ^1 >LJS 

.*LUI 



ScjjJL>- ' ^^ a . SjjijjJI SJsLLaJu j i j J i »< II 4.23 (Jjjjjj i""i 3Jijl£ Cjj-& jJLl 

Loj S(jVI I J I 4_iiajL«J,! jLja^sJIj 2 a I tall j \l ,^ ^ (_kli>J, SjijJJiJ TtjajsJI 
S^jjijjJI 2^1 LaJI (^^c. ^IVill ( _ J \r i_<jj"ij i ii (_£J-ll 
L_o_j_t_xiaJ I i (Jjjkjjlj ^IdLJkjI p j o Lag] I ^Jl jJj^j^-uHiJ ^JjLj * *-t-<-u -S^JJ 

^jllll cjLlLojJI jj-o 4l i ..I i ii IjjuLi (3^j^' n^Lfllijil (J^La (j-« jjj^oJI (JL«-a VIj 
3-UxIil ljLjV^JI (j* f.[jj^SJ\ jlJjIT AallaJI jjL^jjj . 5 Jjjl>J! 



^.l^^^U 4j$JiX1 "a i ni'iTI 


fl^OU 


4-l^XI 4 i ni'iTI 




j bluaXI 


-uJ^IUI SjlloJ 3 im'iTLi 










I986 j >Lc5a^L>JI 
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55,7 




/4-%^lJl 
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3_i ajjji 

jlill 
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5.5 


t^^j Ji>V i 
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I a ; ■> '^ £>-*) 

c-il mi~».^h a jjls 




iljLj^ 11048 


^^.Ljj ^lol 


jl^o. 2 487 310 




i^jji-ai 



U. S. Department of Energy, Energy Information Administration, Electric Power Annual 1986, U. S. 
Department of Energy, Energy Administration, Annual Energy Outbook, 1984, DOE/ EIA - 0383. 
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. jUtaJI iLa » i a '"'I JJulII <Jl)jJi3 LoJLi^. (J^.Lil.1 J t~ ' a^ >J i •■ (jl£(_£ JJ! i(j-o^?l 
(jl_j_iia_SJI ^^-Cj-i J-J^-j3 ("UJJ .4jjio '^J- i 1200 ^1 (jLuiaill oJLA (_gj|jjjl 

■ La j >i 1 1 *LLJI 2j jJt 2 1 1 La * • a 1 1 <— )j i all L«jLo <3^? (*-I (_j- 1 ' JlJ> - i3'_W "3^*-° 

ijJjLxjO (_J£.Lia «Liij! ^^3 4_uLLaj^_JI 3-ojSL>JI Cj^SLa CjIjJj-u » uaj JlJLoj 

.- 1 La ;V Cx-l3|j^>J! <j-o Vjj JjJJill «UI aljiejj-ul j>2ll (j-a <jl£ «bl !ji£:La 



J^Lill iSji: 






1111 ^ 




-jjj^jj-uij (JT a ijj^jJI cLaliaJI 4^3e^a ^^■-'' -28 
Source: "Shuting the Stable Door", Nature 223 (1986): 28. 
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1^_jJ (j^uulSj) i nil p^ o LjQjjI Q^jjLLajj-dl ^jj^-oj i^ll ^j^^a L«jj£.j . CjujjlliJI 
(jLij i ' iut-ija JaLa-i SJlX. (^LtJ 4_j| IjJl»-j i«_Lo IjJUdIL u-J (jl <jSL«-i liLo 
? l_a ^.3 Lilsj-C. jLJe_jJI CjLc.LS-3 J *C mi * (.J-iJj (jl J-<k JoLajJI ojbfc jJai-l 

ijjua. (_yJI i^-sJj *jlj^>JI 3-^j-jJ pLA3jl (j-SUj .jLje_jJI cjLcLia (j-o Ij^>° 

J^x-i 4_»^L>JI 9 j J 3 2 al LaJI 7TJ>i- (^ la .■„' Lx-« iS-JLtS Jjal (_£jjjjl JijJSjJI 

i_j-^.jJ,I plj-flJI J_aLtAJ <_3j_*3 (_yAj i(j-aT j-ii. (J^.LflJ.1 (Jji^o V L^jlj 

0*J. ^r-i'^LuiJI dlli £y»juaJt . I Jlx>- I i j 1 1 a3 4-^_o i ^ 1, 1 Cj^LcLiU SJLv ( _ 7 A^ 

.i_t>.jJll sM>iJ! J-aL»-a (jjljJ jL JcLill 3_o>L-u S-JLtiJ! (jk 

03jj_<Ii (j-o-^s Cj-^JLJ-" (J-cLfl-U /_J3 CjJLxj (jl£ (jjljjJI Ijufc (jl "-4^9 

SJsLL (^ ^ «-j j La II ilaj j J II (jl 3->-jjJ l_>^ S-^i^' M>^' J-aL«-a jLi^5 
j_ljLj 3_c.j_ijiJ ijjljj (jl tfjjjiiii Jju (<sJ i«jjlj^»- «L».j.} pLojjl *_o i(J^.LflJ,l 
(j£j /<J 4JI Lajj . (cSLxjJI 3jjI J ,jx. (jljJ J^Li. Sal Utl C^jvjjjt3 i J^L«J,I I jui 
jJat I jJia iSjJaiJI 4_2j_>JaJI oJ-^J 4 Ljj i"i~ *-<-«-! a_u_ujijufc y'j-° (J^.LoJ.1 (_y3 
( _ 3 _Sj . 4-^-jjJI eJ-lb tJr l\ J i^a-l oj_Sj_jj 2 Li I JL»- iojUi! CjLajLu Qa U i"i 1 1 

JLa nloUJI ljuk ^j^jdl .LLuS^SjjJlII 3alUlta_.tj.ttl 3Jl£jJ| pLjj»-l 

La , d Ut , ,, _j_a dJlx-l Lo (JSLl i4 mflj i_2 j-iij Uj j^v (jl i_2jjj/L_=jJ . I ( _ T X-l.}Ly2l 

i LoLxj Lik^LiLso Jjt itntl (JLox. (j£D ioL^-lLcJI j>jla jjLjeHj 4J w o . .nt (jLs 

x_ii)j aJlJ-J jljJLlt (jl i_2j_<jiL_tjJ ^Jjj Ji^j .CjjLsJI ^l ^Jjj (_gjdl j_a^l 
Jl3 (jlS iSjJaiJI J_i< .""itl i_3jjJi CjjJl>- «_L«j (_J£.mi __a «LuLaJj (jLol (<siij 
'"'U-3T"'^ O' <J-"jL>" l)3 j - u ' Jl -'4^' > "if. I Lojii^. Cin'nt j i nil SjljJ (_y3 Jiitjl 
jljit! L*iti (jl_i i_ajjjiL_c_iJ /«tli ii JlSj .(j-t U Mill (j-a 3_j^jj^a J^l CLu \£ S^v LH | 
(j-ujL^Lo (jj U i"i U •» J i aJ (jl f^JJ Jl>.| (j^a La 4J2 KiSJjLii «Lujuii cLuIaa.)) (jLS 

jJaiJLt !_yj\ i n-vl (_p I j. t aAj (jl «L>-jjJ 
jLjcjJI CjLcI S a _j ^ A ^- " jjf LaLa i3_ujJ(JI iJaJLuaJI Cj^LcLio __i Lol 
iaSLsejII Uj^LvJ^Lill JiiJLlyjtJ >LjIa L^LSpfjl Lolj i>Ljl3 421JaJ| (J^Jj 

pLijj! diidlc. JcLail (jjlj < " LvjL>. jjjJI jLixaS j^j cjjU. Ijia lilj 
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l _ r ^ I las- (_gl i_£.ijj (_,S tj-°2l C 1 ^?-^' (JjLxuJJ 3.}j|j_a 03^ *— ^rP^ '^'-^ a i>P' 
j^aJI (jlxi^aS J-J-<J-»- S^vljl (jSLa.1 V Li£ . clinic Lill aJJti • fljSp (_jjl (J-lA-luTlII 

. 5^.j 1 .it L^La-ljl (jSLa-i Vj yj*. iCjjL>JI (JjJs (jj/j^JI ,Jjl3 Li£ i3jl>-Ij Sjlsj 
(jyULiiil LLai-l lilj iLcSLxj) 3-g.j 1 n j L^JLiol jjSLj jl JLa- J^^lr i-t^j 0^3 
( _ 7 Js 3_l£|jJ,I JjLjij (jl J c I a-ll 1 ^aj~ 4fo_SL»Jlll (jLj^aS x_o J^UnJI (^ 

U . ", a , j j 1 1 — , jjlc • Si 1 a3 (_gl ^1 jj-aJI (_2-^ J J '"'"' *^i>*^l di^cLiil 

jj^vj olj_«ij_o (jl (I/L3. fj^ n>j^jjjj (J^.LaJ.1 Ij^sjj ( _ 7 SL1 ijjJs^J! (j-^U i"iU 
Jljj Ij-a3 (jl (^^j^-flJ,! (j_o (jLS (_j_<jijijJi (J^Lflli ( _ T 3 (_j<jjU j-^ 1— aj 1 i-Ti 

sLj/JjJ^o CjLojJji-o <_!jJLll (_ T 3 UJ *■' ^jJsljJll SJjj^, (_y3 (j^ U ."ill (jl joj 
CjIjI^JS IjJlJcjj jl * Vjji (_,i^. (__>l3j-flJ 2 «L2j^-Lij •" 1 1 a a (J^Lflilj i3jLi£. JSLi 
d ^ u")a Cj1jj_iL« (ja * j*MJ LjJLC ^Ll&Lj (J^1aJ_« ^-^-ll IJlC 1Jlj& tclc^ i n"a 
(jjjj^l (jjLj^o JuSj (Jc LLall CjL&Lx-o (j^ 4i> , J2 (j 1 '^""j •" j~" "jl»l 3j_)jla 
'(tt-J-< l ^'" 1 II (_5-3 CjIj_lU eJJt 4jo frl I^.J J^3 IjjjSLj joJ (&4jI (_5-l^- 1-4^ r^ 

(«J fo_ ^_iT jj^j La (j-L^-j • Lj-sL£ iJ-^-i f -' f«-*Jti£. (j^ U i"iU (_<jjjG (jl ( _ T l^.j 
i_a^L«_i dJaLa-a 4_j_ij_«JI cj^LcLm (jl ilj_ji-lj .cjLpLa^ jjSLixj IjjjSLj 

.(_ 3 _U3^X. (_ ? _cl * Mil » is I ill (_£l *_L3_S Llx_lJe_J p1'^" (^L-U^k- 

J c I aJU u^ f-^J j J ta a. JlijLv ^3l (_,lr 1 1 ■>>_'l LuLLaj^j <". i n . ul JLaJj 

2 I ^~ ,,. « (jjSinl (_gjijiJI (j-o^U 3_uiiia 1 1 957 aLc Jj*C i "JlJuj (^ (_g^SLuuLll 

j_3jj z Sjjij-I iSLla tLLua^ (_gi sLJuJU i>jLjfc (jiLj Vj iSjjjjJI cLcLLi^aJI (j£, 
» 2 * (jl (JL_4-1L>.1 (J5-S-) (jl ^^ 1 .."^1,1 ^a^jajj .«L)^_jj>J1 «Lj_La2l ^-uljkHJl QjJb 
Jl^-Ij Cj^L^v (j_o (JJsl t g- 1 < miVI /j 3 j j La 3. i_j^cu3 (_jJI i^^Jj (_, 1 nj*ij Cj^l>- 
^j.Urt^jIrtVl^jrt ^j" '"II 1 JlAj . (J^.LflJ.1 CjI^ f ( u (j-a 4-u-o (j-\-l^La I (_ 7 J3 

.jLjLlIIj Jjj i nllj <LujJ(JI LuUIj I i n'\jJS (_y3 

(J_cLjiA p j o t^aj (j^. L_irije_i JlJ^LiI (J-iL« iSj-* °J^L) J> ' (J^Lj2-* p j 1 ' ^*" (jj 
(J^Jj (_gJJI j-Aj i^j'iil :i>Lji,l jljjjJ (jUj^aALa (j^oUaj «U j2 i^jjjj i"n 
3jlj^>JI j-3j-J (^ jJI _J-A (_gjJLiIlj i(_£jlj^v JjLj-o (_yJI (Jc.LaJ.1 (jx 3jljj>J! 
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pisJI Sjjjjb 

i - , ^ aj" LojJ^. tioL-JI |jj JlSj . JLubj^ll Cjlriitll jjJj (_£JJI jLitJI ^_5^ 
4 o_il i nil j^£- 3JI._u.alj IjJijj . SjjjQJI 3jI jJI oJui^jjG (_yl!l '"" se-JaJU (__;Jl»-I 
. LjJl I $lsc a (J^e^J suIsLlI^-VI «LJtxaJ,l (Jjwu roJ i cLajlaX I CjUIj^v^I «jjj/j 
J^LoiU ^yJVI i Vaj'tl ^1 S-Jj^l flLJJ Sjl J ^ Sjlj^JI 3^-jJ fLijjl i_£.itfl 
CjJo- Li£ 4lLkJI ^ (_jl iVj-w JaJS iJ^eJ *J IjSLikj iJimIim"U ^jlU.'l.'.Vt 
4_lJj2| SjljJI (_^ «U,I tcjj^sI itLse-JaXI ,j}Li>-2 c ^ t rH J : '*-J'^ '(Jjl^OJ'* 1 * Lt^ 
JaJuJaJ I (j-* ' kaa. __ T JI ainifi 7*-^ (jrl l£-^' *- 4 - 4 ' d * ' '^ f-^-O'J '^>- 'J^ 
CjIjJ^I CxjlSj . LvjjjLa (Jib . i U j i >■ 1 1 <_Jt>. Lojj^. a La-uaJ I (jJJu (jl (j-o 2 Jjj 
. }Ijl3 I all a _jl£ I jl Laj^ j_i!jj joJ I j IS Ij iJjl/Lo «G| ^1 jj i" "t <Jj-pe-i "i-ir^" 
^a^>- __ T JI 7-^LaXl a I o ' *~> 1 1 ^-J-£. L_d_Lt_xiajl __ T £.l * mi 21 lLdi I II ill jj ^ULI » M I n*i^ 

j_a Ijlj* (jLSj ii— aj iSiSm c I JaAJI ^l LJl tc_l^ dlLLa (j-oj •(Jjl)-*- oi^^-* 
f«iJ «GI juu Li^ j^j-j J^j .cjjUtil S^a-j^J ("ilM i_gJJ! ? Mill JljP-^JI »__, lUI 

.^jj 4-uuil Ii _jSLj 
jJLa . IjJai. ljJ-<-u J^LUI ! J-A ^ liJI jjl CjjL-o lj>ol lLILlA _jl ^yk: 

J^mi t-xia Jljj3^l?j'>^" 3_JTS_»Jja?( SjIjJI (j-a jjj-uJI sLa^ljiiaJjlLI 
j*v i ii IjjilcLa KJiijcaj (jl£ i_£JJ1 La I j 1 3 aj j<sJ tj-> U ."ill _jSL!j liJ ^>P^' *L«j 

c—JLSJI ^Lflj^yJI JUjJ! Lfcjiejl 4aLL>. cljljl^a 2IiiiIiii JjJjij i2j.sI JLSj . ftU! 
Jjjbjjl (^^ol^^l CASLflJ (Jjjjej nj'^^'-^ (j-° Mj-^ *-^ "^i>^^ PM-l uaLa^ j_lC 

.«LI,I jLj=-J f-o Aj^Jj^jjJI (j-o p J Ll^X I Jj^^JI (jLi^aS i_2^Lc. Jlj>oI Jl^S 

i-.^aj" jl '.II (^SLIj ii '<j"'lj Jii-I (__gj.I1 (j-l>-jijJl : i^JI jLc. «LLa j»ljj (_J£.Lfli!l I juij 

___;JlI! ^j^SjJI (__r3j . jLjcjii! CjJlxj joi£ i(j\ja- i mSjI ^^>-J aJl«J Jaj>JI (Jjji^kJ 
l _ r l\ 4 _i i ii j %j flj j i a J CjjL>JI IJlj* (_5j^. iSjcajil CjuVjJ! (Jjijjj ^l itij 
j^jSJj '.- I 'j gSJl 4SjjI/ JJ£. Sjl^^ll I tuu^a (__rJlj (_> U i"iU (_£jJ _j a j S * 1 1 -^ j A 1 1 
, i j U . 1 1 J.cLail dJLSLflj _jl^ Jii!j -"_;i LtajJI (^ p Ltaa. I I JaJl liJLui Llxj^ 

Ijla ^j! L«^ . 3_LmSLo j_lc. JIJjVj Jlj^jlI!! 3iJLi i«^o ipLuiVI jjjiA!! 

.«USLj^o2l SjJjjJI '"' ." C I iLttJJ 4 i i nil U J_l< i"i"ll 
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I J i aAIj (_3-I>^i (j^ ^iJJ-^' 2JaLLaJI Ajj-uj-a i_*jvj^j 2J^ie-a ^^jH ^2 iSjjjj 
1 ^ . ^»" tl-i v^" «L)j)jj .sl^a J<ii"i uj i _ 7 HJl Cj^LcuiU (jl (j-* 1 * 3^"^" ^-*' 

i((Cjjl^>J1j * 1) 1 1 "ill ^1dL>J, I g ' jsj «J aJ^C ^j i '^ 1 (JSLoiJ 3j1 Jlaj 4_j_u_aj LLal 

jlj-U ,2>j3^JtJ (jx. jjj-aj ^1 (3^-*J ct^J' jJoL>Jll (j-o» ^^-a^e-a jj(jo->Jl (jlj 
L^jjJj iJLvjJI (j-a <_2 2l 4jjJaJ <U-i^j| a JLa-"i i ajj . « LglSJj LjJI m"n ulj 4jjjjJI 
* u^£ Cj LLa^e-a *LlJ ^)-^J*^^j" J ' '^~ (j-*J 'jXs- 5 lUt!^- 400 jjLsejj «Lulj_La 
(Jj-kiJ [j I *"" Cj Lo-lUj j j_oL*-aj i~i! a-JauJ » , >»"j i^jjijjJI 4^LLiJ! (_ji£- (J-«-«J 
Aj_ij Lo . I j"l jUT,l jjLciV! jj-a jSQil i _yau2ii Cj^L<t>- Jjjjjj . L^LlJ "•' 
2jj£_a (^jji iVi i no 4_L>J I i iaj I LjjjJj liLLtaJ! Cj^I S> i"i a j ^La^l (J^>- CjLtt-iLi 
4_coL>Jl '"«■ ■ 1 IoJI 3t_j_<t>. ^j^"*- fl > Q^a^JL) L_uJl1^_«j u,Lc j '"■*" 4 nmv (j-* 

cjLjj^sjIUI q^oJl2jj i^jjij^I! i^LLaJLi (Jju(3 *u^s diLLi^e-a jjt i""t jl tLij-i 

L^j a U ."j 1 1 2_a^L-uJI LI ■'--> °\ (jLJujj L^JLuij 
i—llj^v^l (j_o I.JJLC 3_Jj|j_(JI 2 jal tall (j-o j j J i -^- 1 1 i_2jUta C^jlSJ jJLlj 
. 2jjj_J| 2al Ull . - 1 1 ta -> " jJ^-^-i^ 2 ,11 Ul I ^J| 2_ujJiJ| bjijjl ^^ 2j < uL i nil 
(J1_l>- il (^J <-ij3 CjIj_uLj ,j-a 4-mlj i nil OJI^J (j_9^ 0' O^-*- 1 I^La l£LP L^ 
i g-j^ajJll I j-A ^ Cjhj^ill (j ,il-»J, 4juLj 2_L>J Ijja-j^a u^jiaj JLaJ S2_a^Ll!| 

j ,>>^j Jl>-1j ^^Lui-jl jjjjjLi^-aj «Lx-^JJli ^?e-flJl «Lcl_Li-iD jj-oL^J, JjjL_u ^j-u-UjJ 
2jjjiJ| 2^LkJ| «_il (na Jj>.\1 (jyJUv ^Jj^aj i3jj jJI 2^LkJ| 2UI,,. ^ (JjLu, 
aLxIaI (a^J (j^JjLc L-aUtJol I^jl£l3 (j^i-VI .-I '^^ VI Lai . 2_u^JlI| LuUi fj^S 
'"■ 'j^ j a II 2 i •> 1 II (jjjljji jJsj .2_jj|j_Ll| 2_cLu^aJI (jx. Ijl»- 3jLl*j JL4X.L1 
Jl^-Ij j'^" - ijJLLik (jl£ j^^l f-^lj (_3-2j • I uaj] ^jLc (_^>-j J-*J L)3-' J ? ,J JJ-' 
Lj|j cQi^a i . i 1 1 nj (Jji^ej jjlS 4JI ji 2_jj|jjj| 2 j~ I ', , ^ 1 1 ^a «LjJLa ^ Laa. dAlx-i 

. LjJ Ij-iJ-o I aj i " a 
jj_a :2_jjj_L!| cLcLu^ai! 9$j£ 3ji£. (j-a 'j j •"■ ^1 4 i-rlll i"n«i"n ul Jl^Jj 
jLti (j_a l*L!JlSj i JLjj i n II (j-aj I i n tj-3 (j-aj «LujJlJI LuU,l (j-aj ""-"^h' 
Ji^j . ( _ > l3j'i/l sLSJl^sI tjj o i n_i (^JJJI 2jjjJJ| 2al Ull r_n^,M laj. ,11 (ju^jLm 
lili) • vj j ■"■■ 1 1 Jj>-I iJlil^Lsl 2_jj|j_J| 2^ I ;,^ll ( 2^ a 3.1a] | ojui i ^aj « .-, ,^-^1 
/j_jLUJI Cj_iLS I i J a L^JI mli nl (j^Laj ^L3 il_^_il_aLj ^* « '" S a jqc Lei 
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3jL»-lj 3-JjL£ <J1ijJl^>. (j^L«i,! (j-o (jLi 'I 21k: I i_L!Lui (jL? jjj . 2 j \l ,^",aVI 
^^3 3j-« ^^>- jl tCjlj_u_u j '"-^ jJS /qJLjuI (j_« L-* O^-* Lr^ (^Jjq-m J i n" (Jli-a) 
ajjil^v SJaLij-i JjS"i, nl, I CjI Jl>-? (Jj-lSjjj <jjj-ll «Vjji 4Xh IjjLSLI t Qj_2J| 
r .'J & ^ '' < — J ' J-Jj-o (j-o (_^alseaJlj CjJlCj Ju3 Sjjj^jJI 3_ojSL>JI CjjLSj 
(j ii I -^_a 4_L>J cJl_<j/ LoJiJt£.j iSjjjj aj-JI L^jLij^i i_fl-uaj (jl x_o iSjjjJJI 
. Lilj^v j-xj j<sJ I tLLtalll I Jui ^LSLo (J^-ji ii (_gjjl La JjjjjJI (Jix-a CjI.}jj1!I 
ijo^tAlLj 3_LaL»JI 2al tail i " 1 1 la ae a JJlC ^^3 3-iLjj (_£l t^Jjj i nil < _u Mill i _ > l3jL»ja 
^LSijI LlI t* (jU,jjJI J) i~ i nlj i/_iia^>Jl j-LaJlLl C)ljj-»- jll CjjIj JjJILuj L^Ji 

jjjj^JI jl U£ .3_uUI v2jV>LiII SJsLUj «Lij^SL!l juljl! ^j.uJ\ {y> jlj)J.I 

. 4_i_o 2 I j 2 « a «Luuj^i SJsLIa /7UJ2 jm i"ill «j-ca (j- (j "J " ^^ O""^ 
. L^lo 4jiu (j-> i m<v (j-uJ-! ij^-Jj iSJsLLaJI (_K^tJ 'I .^.".al jjSLaj 4JI JiS|J,l <j-oj 

cuLLiJ t niiMiii luJ]} (j^-lj * LU ^ JI ^ l£jP i 'i rt ^>ia_iiijtj i_£j-<-u (_>>■ (j-« Jjj-i (Q^Lb 

jLj jj* mi (_2_jj_«L?e_> Liijjj . 4-u-om i nil 4_l>-Lu1 (j_« Va j 2 rt (j^- 1 (J-'J < : ^-<-uL9 

. L&ji£.jj ^LajJI (_ T I^. Sj-sLa (jjSi (jJ 2-jjuj i nil 3-ojSL>JI 

2<- I '. ,^.tl J ,T, , ,.n (Jj^v Ijlj^ (j'" CJ-'l <^I-Sj_aill (_>"Ljt-0 4_oJ i". uaij- jjilj 

n! ■>>« jlj^ jLjtjLa i L&Jii^ jl 4jj|jjJI 2 al LaJI «_o jlj^S -^H?- <J "jl i^jjjjJI 
JljJjII mJjJ»VI JjL-ujJI (jia*J 5-a-lir^l ljl>3 SJUe^s V ^^itJ SUj^jJI 3alUH 

tfj^uL fJUJ! Vj 2Lu_jjjVl 4^L«j>JI Vj iSoseHI a£1aX\ V (jSLIj .^Lij^SLII 

dJJ jJ .3_jjijj j >l La a (j-o 4jjG ct-'J' plji gSLJI (2>c 4lal i mj /- 1 V"n (jl (j^lx-i 
(79) 

' • » La-i (±x_Lja_i 2 i a j a. j ?l jj gS .1 3jjjJ,l 3JlC.jJI 3l_pJI ^Ir (jjjLlII jLlcl 



^ilLa I 987 aLc «LLii (_,-^ . L^Jj-i (j- SLp^l 'Lu-uLa ( _ T ji <£ IjxtacjJ (jl /o^lLc 
(_jjLSUI 3JL9J3 CjjlIo 3_ojSL>JI (jl S^vjjJ 5j-jt ^i LuLajj yS 2alUtl CxJL^ 
J ^■ J " (jl 4_Lc j-OA 2i 1j-«l tjLSLb 4cLjj_l« 4_^-jJ I 2 (j_a j^Si ^-11 (jS i nil ^j 2 ma 

./^jLl>- (ji i i nil (j_a Jbjuul 

t j-« J ^ T J ' " * J^* a (j*^-*'-*^' *-r t ^J'- J ^ , - )l -^'J * *^™J ^JJ-^' 4^LLaJl CjLiIola 
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^1 Ltl 1'* ( jAaaej <i2j^L^j I (jlj* ■"'"'» cj! mi it, I j_la Ji-a j.jjt""' Lu>- (jSLiil 

» fljj rt (jLa^l ^_j_lL*_« m?j" i n a (jl *-«J . CjjI^S CjjJl>- «Lul£Lal (j_« j ^ >^\\ 
LijV ijJL^f I <ji'q>l j^T <j£-«-« Ji^v ,_£? J jj Liiajl C-t*J «Lj| VI ijjVI I Jl>. 
jLaJcJ (jl JljV i LiLol jii^Vlj 2 iiK (Jjj'i/I (j-t-i j'_>^ iLsejl 3jj|j-^3 <L».| aj <j\a» 

.UU>£VI U5b 

2_jjj_Ltl 2<* I i.^»tl'a .3_Jjj 3JSLAa SjjjJJI 2al LaJI i " 1 1 La se a (jLoi jL^s jJLl 
.(jlSLa mJ| ^ L4I mJjjjjuo (jJ^-I (jr2 o'- a '^' J^y^ Oj£i C&*- ^! >*-tP (iP 
Jajiaielll -.Cj^l^mi ^ (jLaVl Cj^lSLio J_p- LJjJ LsLoil S-beJJI JLpo I jj 

iVLtijJ^"^' I jut QaSLj ( _ 7 SLIj .^LoVI ji£.ljjaj 1— <jjJl11Ij (J-uLiSuilj ^1 uiJVIj 
Jjs'i/! ^Ir L^J (jjSi 3-jJjj ( _>ii T uj2j 2JLufc (Jj^ (j-o 4j JljJ2JI 2 ^^\t ^ ( j_a jjV 
3Jlj*L«_o Jgjj-Zjj jllSiII t_^l^3 (jiJI 4jj JJI 4aLkiI 2_JjjJ| ill^JI 2UI,„ 

.2jj|jjj| 4^tL-u2l j I mi" 1 1 aJlC 
CjI mm a (jLol ijLJuJ J^LoJI jJjJlJo (j^-UjJLlI (j^jjjijjal (jl_> pi jla-ll (_£jj 
J}j-»- i_£i lj-i-i--^-rLj (jl CjI MiiU ojui /j aloj a (_yJjt3 .pJbdlc 2jj|j_J| dJsLLaJI 
L*il j toTniUI aJJt ^ (jLaVl ^yk: JJjtj <ll (jSLj *sJ (jl ^"i-k iSLiaVI j_u| jOil 
o"' .?"' "" < ^J J ^ jj-a-uaJ 3JlxIU,1 4SJLcJ,1 ^^ J J j 1 ^ ' ' l£^ < ^ t -*^ 3 ^j"m i u «U| 
.j-j-jljJLlI oJ-^-J ajl La II JljJLLII i Lu-uLujjJ LjJLa ^ L2u i n-a i jLaiU 4_caL>- 
2jj|jjJI 2t~ I ',,^\\ LglcaJ (_yjJI jl LaJ>VI (Jja-ij j i""t 2jjI£cjIjl»-| c^jHj (Jjl2J,Lij 
4_aJJ . «LaauS_« jlj-*_ui Cj1jjL?tjj1j Cj^jS_« JlS_uI £-*£>■ t^^j o i"i /cSL>- (jli (_^J3 
CjI mi I a J < Mi~t (_yjJI 2_caLiJ| f I jj jCII CjL^jjjj mJJJ (jl (_,-3 i-LJj'C ifji I Laj| 
CjLvjJ /. '^* a ^ J J a j"'.' d LuaS 4_l!Loj «Ll12j (JjL-uJ iSji^tll,! CjuVaJI ( _ T 3 2jjjj 

.(jUVi 

1(J_ijjj_uIij 2jjl$£ (_£_>j>-l 2jjls cjjJl>- (JLxivl -^1 *.'"* ' "I (j^-°l JJ ct-^J 
SjjijjJI dJsLLiJ! CjI Miio (j^ i— jj 1 m" 1,1 ^^cljuiVI Jal mi ill (jl (j-o jjiLa (jjiLilLa 

(^jlalj-o'illj (jLiaj 1 11 II CjjJl»- qj» -^ij^ (j' (1A-*- 1 '^J-iLc Sjj i,o_) (J-<uiJ (j-^J 
/_cl < miVI Jal Miill j'i/ '2-» ■ -^ T1 ( j^ L^J,jj/Lj<i Vi_2jL>J,I tfjuijjSLIj .2_u|j^J| 
(j_a IJl^*- ^_l»_x-i3 *j-^ L>* ^H^' (JS mi > V «Uj)^_Lll 4j3lLiJ| CjI mm a (j_a ctxJLj_Ul 
(jl <— ij »"m n j JLJ2J . l_Lo J^ «lJ (^IsjjLLj mJJlII /-itxiLaJI ^^cU-JuVI Jal mm 1 1 

2_i^j (jA <_i<,S.l, I ^llLa . 4i Mitl j-coLulII (jx Sj-fj^ cjLuii 3^Lc (_gjj>o 2-j^pJI 
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piaJI Sjjjji 

(jLolj^. L4I0 iajji nUajJl (j-o Lalji^ljS 17 LiLa-i "j (_gjj>o 4j^_lL->oI 4JLjJl>- 

5j AjjjjiJI (j-a Lolj-C. I 5 t _yl\ 4sLl^I i^^ciJLjiVI UaLfoitl (_gi j^j-u-uU^jJI (j-a 

. Aj-oljji (_£_jjeJ I ' *"*„ (ftStaJlj lA^jjIjJil (j-a CjLalj^. 

La Ljj_lj-u ijo^e-flJI (jLh* - ! cr^ Sjixjjti! i^LLaJI cjLLue-a j i"i i" IjiSLtj 

(29 J*C Mill) J J lajj . J^JI (_j-2j Lk^Laj (_y3 j ^j-uljj'i/l (j-a LlLs I 20 (j-a i-Jj-Sj 
CjLcLijjl (_j-Lz I_^>- jfl 1 nil (jl . 4 iil"i^e-a jjLua-a (j_a I nlr 1 t-l . ..t I p| t mi 2 1 
(j-a ji^Lj -" J 1 ■ ■" V i^jjjjJI 2al t-tl CjLiola I jj'a Laj LjK i"<l<- I Li^aJlj i<LJLc 

V 3-uL-j^Ja jjL^ax ,jji (pti SLJsLJ! SiXb 98 , 5 J! (jl <j^ ^ .4il,L> I , 5 

(j-C «Lj>oLJ LoJl 50 iSLSj (jj-jJLa (Ji (j-u (j-° '(*_Jr!-^ '^JiJ • 3 .' * T" ' (j^-*- 1 
3j tfl ■» uiVI ,j£. 3^3. Li CjVUJI aJJt (j-a 200 (jl t^-j^I (jrLcj . (jLUj-^l 
3-cl ' .^» tl jj^> y\ 3_lJLc (JliLcLajjl (_,lr las* jn 1 nil (jc 3ju>-LJ Lj-La Jaia 
sU ( _ > l3jjilj (_g jJI pit 1*1 VI (_LuJt-a (jc jo^vLlII (JU3j_cuJI j Laa. (jLa aLc (JSLjTuJJ 
(_^3 5^_a SjLst-u-u (j_a CjLuL) (j n -»J A laj ' rt (jl mJu < ul j ]&&■. j^is^Iu Ji Lj_ajj 
clsli jj^e_»-3 (_, I r 5_j_LlXI JjLUI (_y3 (jUaj 1 nil j laa. (jl (_,lr . f j j 1 a zl 
(_y^ LIljJl^- J->-J La (3^J 1 ) j iS J (_,i^.i (ji^i O' O^-*- 1 '(J*-^ Cj-^- '-*-"' 1 J^LiiuJ 
(jj_ili_<_»_j liVil CjLLa (jLs JJ^JJ La (_,i^.J . SjLxjJJ CjuVjJI (jjlaLLa t_putj 
(j_a 3-Jj i 1 11 CjLcj^v al ti»" iU (j j S bjj 1 l£Lj^-ai (_y3 Jjie-uaj I tfjtjfc Jila 3>^ 
(j^ <_j^2Ju (jj mi j. < J IjjLS (jJJJI (JjjLJI LaLaJj (_ 7 jJI tiJJ3 Sjufo (_p-«-> pi t mi 2 1 

j>jLjtAjl Jjlj (Jjjjj j mi" (_J£.Lia 
i2jL-uljjJ!j 5_lJ|< 111 II QUI Laa.^1 I ''I Uw j II i.,"<l,| j i^i'i LbJo. 
CjI mi ill jl^>- (_y3 CjLj^jJIj (jLtaj-tuJLi SjLi^sVI)) (jljjju I^j^2j ^Ljc^LLalL-uVI 

5jjjV| ^JLc 4^ o^ijjj «< 1 980 . 1 959 (JLUI jMj) jJLjj Ij^Uoj ^ 5jj>JI 

I j 1 a ■•- 1 <UjI '^^1 Cj^LlLso (_jJI 'jj^ ' "JJI 4jlaL>- (_y3 oJ^Lajj JjJ ^jl mmJj 

•.(^LlII ^eJJI (_,lr L^jejLu 
(_yi f^Lc JijIjJi CjJlj*_j (<sJ 4_j| 4-j-ta La fljj loj j j Iqj CjuLlJI ojui (jl» 
3ji£. Jju Cjija iLaLc 22 J^Li- SjjjiJI CjI mi ill jl^J- (_y3 (jliaj 1 nil CjLj^j 
CjLx.1 * mi VI (j_a «LlcS /Qj^-Lisi ' ~ ' a 1 la I (_ 7 ^J1 CjI mi ill i>J_A 7-LIl1^1 (j_a CjIj i 1 n 
(jLtaj 1 nil (jx. 3^1^. LJI CjLji2^JI CiJK JlS^ (j .i'v t II (_,lr j .S^lJI (^1 SjjijJJI 
(^ dJJj (j-a Ijmii'i Jal i4jjjiJI CjT mi 'i 1 1 jl>s- (^ IjlUJ.1 3jI J^l (jlaLla ^ 
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? i5J9J ji > I* 1 "" <J* 



.(^jjVi jluu u 



' . ' < ' " .' 2 ''j I " i H Cjj_ii>-I (_ 7 J-!I «LlL>JU 3jI jVI (jjlaLLa 
^^SLx-l SjLjfcLlu (jjlsLLa jLlL>- Z CLU JlJ (_ 7 ^jI Jl^^>Ji <j-« (CiLj-ll (_ T 1^. «uL) i _ 7 J^^J 

jjajcj [jU" (jls i nil (j\j (3$j^ cdLui cxjIS jJLs i^j^I (^lal-ilLi L^jjjULo 

.CjTmiULi LgJ 2_a}|_c. Vj (jLLsj-tuJ! f-l>if (>a liJIi jl pj-Ll! I J-& (j-o Ojlt 

L_i_tuJ c^JL£ ^ylll i31lLSJI (jLLjjJI fl$JV (JjjSj-II (_>^i^tiJ! (j^-jl jlsj 

(. I c (jLi ^^j-aJl (j_o 1.3 J-C (jLj iCjI mi I 1,1 (jJsl—Lo ( _ T 3 Lcjj i"i filial ^^jfc 



2_j_c L«_j_>. I J^I^aJ jl ^_)^j-> ifulll (^ (jjjLjJV ji 2'a \l <^>iH 2^jl_lLi tc^vj^I 

Ll^j_« (jl ^i^. . cj! i ii flu ^sL>- <: ^>-^ ; j ' '"j rt J l£^ < ^ j;t Ti^ J 3-*^ Lx_4^Iol 
(ajJ! ( _ > l=Liia_ul) LlajS^JJI 4j (_ T ^-i '. ^L<CbtA »l i""n ill (jjSLj jJs Ijl>-Ij 
(jLvlIjej oL^' o u ^ =, j-° ^IijAj .«i_uji 25 (jx. /<uijL«x.l (Jjj (jjjJI <iia (jfl 
,_p3^aj (multiple myeloma) al Jajtll ^ Sj jjliaj-i-u 'o^J^" *-^l u- ^i)- lt^! 
(J jjla 3 juj (3^-Ij • <Llui 74 j 25 (j-u (_gl i Lu-o j-j^I ?«-& <j-o <&£ -xlc <3^>--}><* 

(j_o (Jlj_jV L*£ i3j_j_lS (J-SLj (<sJ CjLJLLij_cuJI eJJt «Lx-uj (J^- i ii U CjLj^jJI 




ia«iVi, , u<^ii,5 




^skJA\ {ys A I ,5 






ItjK 4j^lJI 5^ I 'n^Uj 



i>iy 



Li ■ m •*** i 



' i>" *>=?" 6-" ; 



La jl : jIjo'i.iLi L^J o^j-^J c? 1 " P t^yi j-sL^" -29 
Source: Walter Marshall, "Tizard Lecture", Atom June 1986. 1-8 
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pisJI Sjjjjb 

«LlLu ^js>-\ ( Jm\^. 4"ijj i ii j»Lc itala. £j£. 4-<t»-u <"< i njl L$j| <-1iLjjI wJJL? ''"^ 

(82) 
. «<b 'I .^"al 2_j£.Lii>.l jl 

25 £>c fufej I i r I Jjjj (jJJJ! 3-i^ (j-u LlajS^IILj 2jLca^l JjiJi-a -iLjJijI (jl 

Jl A U'S?! [ j^_i Cjlj_a f-Jjl (_y3jl\ I Jl^J CjLlS^JI JJl£. pLflJjl £>£. («-=J"Lj t2 'mi 

^IjJLsJI fj>Ltl o^ 'W^j-^ U5^} <& I j-A<j£Jj 1 1955 aLc Jjja c^-Uj ^pJI 

(Jl a UVI ij\_i Li-»-t£j-Lll (_y3 Sjuj j j laj j<sJ <AJI joj . 2J^j*-o dJIjLo (_J^>-' 
x_oj i(j-\j>JI dlli (j-o ("m miII (_yjJI 2jj|jjJI ill I mi ill (j-o <_JjJi!Ll (jj i"n»J (jJ jJI 
(j)j i"hi 1 IjjIS Jl dJa 1 JlJi£. Lui_p^J Cj 2i L>- run jj^- J-^J-^ Lj'-^J-* J J l ^iJ^ 
CjVL>JI oJlj* (j-SLIj 1 1 JoJjj'v i hI ( _ T 3 2jjjj 4j>JLjla 3jLc! 3^j-° (j-° Mj-^V 

•J J ' '"" l " t OJ- 5 ij-° CiJljLa 

:4d$$JtttLUt JdlM 

jl «i"(" i nLj 2jj|jjJI 2 al LaJI jiaUe-o (j-o ' d-Lflidll iJJs'i/l ^Ir iijSLs-i J-fli 

jj* jjj^l (JjjlJ! ^1 SI jjji^tA L^jjijjt^ (jl£ ^1 ur^" '** ^J 1 ^ J ** a " 

-5j-^J (_j.ll 4_Lj^>u (jA_«j L-4-S i4_LjLa Cjuj_^itA 4_La joJLjl!I tiiixJJ ijoj*jiJI 

l4j-oL>- 4_LlaL_LL>-l J_ljl Jj (jj-i (j-O (J,^'^ (SJtill (jL£ LoJii£.J l(JjLj/ jl i^jLc. 

^_3 t j" i ii mi 'iLa ^^3 (jLi-jJLl CjjJjJI iij '(_, ' "j\pl 2alUtl jl,^» 0jl_jl£.LJ 
(Jl a UVI jj^c i >i .^. ■ ( j_o jJiSi <". I <-v «jjjJI (j-o "^jJ njj-ill Ijuk 2jI Jj 

Jt_J^_« ^i-« (JJ C^^" ^ ' " ' J^ - ' 3 ^ t^ il Milt ^ ^ ' «3J «J SjJlJu 7-1 i nS tu ^j-* >l La rt 

i LjjLLaj^j ^a s LLc3 jj^i «I^JLa (jVI Lol .2 i . nil ^^a jLjJ>JI (j-« ^j^-3^& 

aLc l£J I j" i "_' ^L^ La I j_LaJ (j-o ^>^l (_yJI ■ ta _■ & js^tiJI i ll^l j" i •■! (j'i? Vjl 

i^Llj-lsJI ,3>UaJl (j^s ■-■■^■^-^ 2!uJljxJI t3!j^-)M l-xJLuI (jV Luliij , 1910 
. I a j j « a (jLs Lx-« 1000 (j-° ?>*■ (jJS L*jj - (*■*-&! I [jLi-j «_o cuLlqJ I 

ilOj^jSLII ^tj i nS! ^^jLu jjijj^pjjlj ja^tAII (jL>0 uJS f.\ jijl CjljLiJI ^>i£lj 
^^Jl L-Jjljji (_y^l-JJ I j 'I ta-jj J (j^i-l Jl^ (j_a jLLII I Jlj* (jVI (_)_<ij>o 7-LjpLa 

i^jJj 2^01^11 ^j i jl^j^I j Cilj-ptjJI i^ dJUjJI JlSj c^p- 1 LlsLuJoSL-uI 
u-°J '*jj^?^'' Mestre jj-u±a ^ 2^1 ',,^.11 ( ^ jJ^iU li<j^j£LII jlu^I ^Lij 
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{j\-i (j^-iLa jj-s ftljj>.Lj ojjJLa ,^laL^_) (_J^>- li -A£ /^ ,a->JI jj-3 (j^j^Sj! Jj . n> I jj-iCj 4 i i m i -30 

■i j ,,,<! ^LjSJ CjtjLJI (j^li^Tal jyljj ,j£ i*^.lj aju^ill CjI il"ill jf Ji^>lilj . 1978- I9S8 

Source: Roger Revelle, "Carbon Dioxide and World Climate", Scientific American 247 (August 1982): 
33-41. 



4JLl4j>JI jj.^^Hj (jj^jLiSL!! cjL^>-Ij • ~ ■' tu ^1 cjIjjJUI j->^ cjLlL2JI cjli^tA 

Cijj^l JlluASIj ilu^i JLu^f^LSoj^ufiSWJ'u^J-^C 30 JS^JI) 

(jLi-j (j^a jljll ojui Jj3 /oJ L^a . LuUi ^j-c. (_y3 LiiLiLkJI Jia ^ 3jjL-u 

3Jlj! (2jSL!j .CjjjVI Jljjj/ISIj CjJ^jSLJI Jj i nS I ^^LlLi Cj^Lill Cii^m i u (j-a J^^j 
(_j-2j . Lg-al jLja-'i i ill i fl-jj 1x3 (j_o JlJ^Iuj/ CjIjij i nil CjLoJlc (j-° jl*i! >-iJL!l3 



piaJI Sjgjob 

. jj^^l i^ j i a m j»J^- (_jk. Jj^ (j' O^^i 3juL*JU ojui (jLa idi! j x_oj 

jJLi ,ji! J^Jj 1979. 1978 3^11^ 72 Jla LuLLj^j ^ ^tt^lo JoLc <JJl 

(j_o i_al_«_L^I *j lu c (j_o <_j^2j Lxj (_ T kl CJ-il^>- (JjJ>-a Ijuij 1(^4^ 480 _> 
4jjJI j^iJ (jl liilj^yjj i al JaJ .» Iiiilt JLaliX! <Lcl '"^ ll ^liol^jaJI La ■ -J 
jJ-aLc 200 (j_« J—*^' Cjj-4-1 jq_&Lj_u (jQ^e_a_11 jLlC 4 Mint (_£3-lJ (^^aj-a ^J^j) 
dilj JLLaj . 1955 aLc J^lS Ij^ajiiejj-u! VU-j Ltj^a- |jjl£ ? Vjji j^SLIj ,(&j*iia 

. 84 2JLl2 4JIjI jLiJ! SJIjVSjs^OJ Lu^Sj LK^jJJ lJL4>i_xi»o ( 3SLa! ( j^JI 

j_a Jl-ljvj CjjJj i^jj-u 3-Jjij-lJ! SJsLLaJI < - 1 1 1 uJ V idJJj £y> q .i'v t tl (_ykj 
2_Jj-3Jl^ 4 < mi 1,1 CjLjLiill <J^ol.3Lo «U 4_L4-&i V Imti n" '"" t-j--t I (jiir i n" 
SjXJI (>ie^iJ V I^UCLi (jLuijVI Lggl^-LLuJ (^11 a^UaJI £}l J^ljJIj ■ O^-} 

(jj-Jj-S-ll J-j mS] i _ 3 _JL_LJ (J^-Jj .(J-LXxi3 JlAftJ 2(1 Sj-illLtA *J J ' ^ * 4_LX*Dj2l 

.3j_ml_ul j-J-C Sjj uaj Ijj'nVi m"m (^jlaj'ill -5Jl$j OjJSjJl jjj'^H^' (j-° (j ' ^ i 1, 1 
(_JjIL>J,l Ijui ?<-^Jj' iij-a (Jj^ 4_Lo^>JI efi-^- (J-"^ U^-* - ' I860 aLc J-Ui 
ljJ»J^ ^j^i^Vl Jj^^J! liJ}L>L-ul Oil JL3j . (3 I J<mi1I) SlU ^ I 9 4 miM 

^Lij (j^ 3^>II l^J-^"-'' o^- ^ ' jjJjtj Ljj^j i <l\t j" , ,.VI (Jlij 2050 aLc ^^j* 

_jJ Lot . I 860 aLc: 4-ik. (jl^ Lx. 2065 aLc: ^^ls- < icl Jajj jjl Q^J^LII Jji,i<! 

^yic jljJjj Jlij 2025 Ac u^. 4SII ^ 3 3 j 1 11 h ji^a^J! ijJ>L^Lj,I j-£uj! 
jJLuJI Uii . (8S) 2040 ^Lc Jji^ jJ-c <_kcL^Lll ljufc ^jL (jSL«V .4JL^ 

,3SL!j . (a^-j j 2 , 8 j^ VUl^l >£Vt ^LiJjVI) i^Uj j 3 ^1 I , 5 £yi (jVjVl 
tjj S> j i ii ((jLL>-jj) pLfljjl jJu^oLa .^jl i iTilLi icjj^ OJ^ d)-' 3-SujJI 0J-& 
jJaLUI ^ (i2jL>-j^ 9) f-La3jl Ir !j («!jl^VI .U-^ <-ija) jjjjIjII ^ 

jl J_oVI (j i ii -a- "jij Sx.ljjJI J '^'°< (J»laj i ■■ tf^p- islj'u nVl iJaa. (jx. SJljjijJI 

3jIj^>JI SjLjjj .-<VjU jtl jl ,^.^\ ^^jj i n4 iSJjii«i,l j^LsLlI,! jj^. La? .oLlILj 
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tbrjtii.ill Ci\ -4-u^U.I 3-L^iJiJi 150 Jl c ^jjt^llC)ljj',,ia CJ Lit-3l 
<_k]f 125-120 j_La <-.K,Vi jLLa! 5 jVl jjb-JI -<",„ £>c >L»J c^l 

^J i n \ a . d_j_)j_ij! j—^a-L^JI J o "r"lil 1~J~-' I oj i u u& A La>i I Jju d_Li_u 

,(>uJl_lLv j_j ua^ <>u ajUJI cjljlnll VII^j I jj-c iL^JaVl 
Source: W. S. More, "Late Pleistocene Sea Level History", in Uranium 
Series Disequilibrium: Application to Environmental Problems, eds. 
M. Ivanovich and R. S. Harmon (Oxford: Clarendon Press, 1982). 



^ULI (j_« ^) a 2 UQ ^ t j , >> 1 1 ( tjSylJI Jjsejlj L^jV iCjLuJl j_4-i (j-cu^o (jJj 3^^! 

Jl n Mill ^ SjjUI jjUII *, j i aj Jl3 (jJI o Mitl Jl^sejI! JcLjpJ,! ^j ,»-jLbJI 

. 4a->LdJ S^JLus (jrd>»-" Jl" "'tlj (j^J-^JI 
i(j ..*utl CjIj_l*3 *_o 4-mAJ ' fljS-j (jl (jSLx-i (jLjijVI (jl (_,i^. 'tli dlli J Jjj 
Jl>-1j j ^3* «L<iJ (jSJj . Cj1^_jJuJ1 0ju& (j_a Lxiajl JLiJj i ■■" i ■■ (jl JJ_J1 ^yiut-i jig 
liLIi .}j_*_jj i4 I i n II (_j-3 j-j ojllo I ,5 LjJL>- x-aJjJi j^c-il\ (_gj"i i ii n 3 i/ukc 
I Ja.ll Luj^vj ij^toJI (_y3 J^tiU (j^j^SLII Jj i nSI (^Lu «L<-<» ^l_>J Lr^l ^j^ 
I o i i.q jl ^ia .(^jJjsJIj (_jJI o Mill (j-iJmJelUI (j-Uoj^sJ,! Jlj1>- OVJ- 5 "-^l>-^ 
^jse_J1 -»■ u , ,. l1*j>o LjJl->- (j-oisLiJl (^j-L^Jl jL^jtjJLI i lag^J I Jl_lL>- (j_« lj-^p 

^j "una (^l J_i-^JJ ^_uS_J ^jjI «Lc^_tuJ ^j?e_J1 ^j" i n a «_iijj 2 t» )1 jj -" la "^ I 

. jLLai 42u_u jl <3 i n g*fc-) (^LjkjI fllj" i n a ^£l jU 1 
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pisJI Sjjjjb 

^1*3 4jjJ*ul£> terraces oUe-Ja ••■ q$\ L^-ta jjt\ n~\ SjjJl^. (jIjJj liJLuij 

'"" a =-J-^ 3 ' " ll oJl-& (j! Ci-lTlj j—taLvi I fe^J ijLLol 4 i no-*. jjcjJI ■» u , ,, j^c 

0^ " A 1 1 jtj «_jvj_j (jj-tbj i«1_uj/ (_iJl 125 Li^i^. CjLajiixJI ojui (_p-oj 
^l j-a^l rQajj ii LxjjJ -(33 JS i"ill) (J-uJi-lL-j. (jjj iat (j-u Sjlj^*- J-Ju2l 
jj-SLIj .<Luu L*l!i CjJL*j (_tSLI «Lo-u 4ji o i n<iv ^1 (j-Gjuu jJ^23 SJjjla Sj^o 
i «Lc^_ioiJ j-$i3 £j2 i _ T jaS_i 1 JlAj i<< 1 1 ntu Cjljlgj" 1 1 n 3 ^^l 2 jj_« f-^J^-" J— e -"' 

ajiji o5 ^ "tL^i llsUj Vji^i. iJLAj/^fjuji ^ qisljl. atvKtij 

4-*jilj ij^jlaj'ill (j-laLi Sjlj^-j i(_£j_jj>JI Jjjb^jlj 4_uLo^SLll S^LLaJlS tjlj o"u nU 
^ Lg-ol Jiitlj-ul jljjl iS-uLaj^ll 4Js!JaJLa VLjplj 'jj-^'j JlXtj lu^iAJI 
^ I n ~»J1 CjIj f i nil ^^JS «Lu,1 ^^jS 5 £yl j!j£ ] <* la I "j" ti ^J f I n <J Jjlaj «uS /qjL*j1 
<j_a 3JLU ^^3 7 ,j_a ^!£l (jVI aJJsj V dl!i <j-a f«^->!' (jr^- l<j'^tj 'S-lUsUI 

J ml jjl I J i£ HJ V Ijd i >L-o I j^iilx^o ^JJ taj 1 1 (jljiLJI ^yfl SjjUI iaLkJI 
2al t-tt ( ^ Ltjjjlj^ j Mir (j-o J^l L"Q-i "j t _,-r hi jJiS 3_LaLJI (jl JiiJI (^ Lai 

( _ 3 _<j<J j >JI /. SI jj j aJl Lvjjiaj U5^i L« ^H^W L^-J-" "^ D^ L^- JJ^ (_3-^ 
(3jjIj^>JI ISLLaLbjJI) liLLoLij^j^iLlI (^ (_yJL\II (j^jLoJI (j-a LlaLu Jiia 

V i La jjij-a^ (j^ 4SLLJI L$j j «i""i 1 n't (jl (^SLxj (jill (jjjijJ.1 jl) S^LoSLII j! 

(j-ajJI (j-3 jjLj-aJ.1 I J na " i J (jl (j^Laj ^,11 1 4jKJI 4sLkJI Ouu^ ^^ic i_2jli 
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(38*^ - * 

4aliaJL3. v j 4j& 2alUH Jja i" 5al",<^U L^ajl < flSjjj Jj .^,,„-»a i^ljll 

(j_« I ' ' ^ ' rt «LC^_cuJ Jt^JoJ^_L«_i-iD (JJJl>- (j_« ^G_a I j^'^ (J '^-~ » (jl (jS_4J (_7~*^ 

JjJ-3. (j_a I (j j I r J ir~< -g-l (jl (j-S^-*J j,^! liJJj (j-a J-Jil i*-*2Jj-o (J-l>- (_,i^-' 
(jLajJJ (j-UjVI (jl (j-o fO^-jJI {jic i Jj(j i nil J-^£. puaj J (_gjj«JJ j-JjSLi (_P=jX. I 

(_j-3 JLLOI 10 l j""~J ' " 7=-Jj 4jL>- (_y3 LU! ^l (jjJ L^ l ijlji (j-O (J — I SB I J 

8 I j"'^JJ " 'L^J J-* 1 ^ ^J-i-*-*^ 5 'Luljjk SJ^vLLa (_aJI 25 (_jJI r-LijtJ i4_uLl!1 

alLLaJI jJ^J (_,£[] I^Lo 80 UiAjj jia^ 42>U^ 4Jp-LLa 250 ^1 jl i jLlol 
Vjj jl Jalj LLlo 1 000«QsLL £j>j-u breeder ( j>!j) J^-Lio LajJjj l ^1\ L4JI J 

L*_)j— « l^j-ajnS 50 4_>.Ltai_a (_ 7 1^. jj u '"ill ^ » nil *_L<u>tJ t t^e_J (jlJ tLdJj (j_« 

£y> 43LLJI (J^Jlj (jl .3inill jIj^o uic JoIjULlo 1000 jJjj ^jSL! JaVl ^^k: 

£jufc (_p-« jl oil ( nL3 . I Lga >] (_paj2J*_L« SjjL^tjJu ^j->- ^1 4^9LLaJ1 j'l'^ rt 3t_L4->- 

^J j Laa^eJJ «L^JL_a ^tc *j J ' ^ * fCJtxia ^ J V o < un L-o-tLa^j (^l r-LljtJ j jl i^a 1 1 

.SJj^-A CjIjjLc (_,lr 
i«L»-<iij=-o S^JLjcIlU iiJsLLaJI j^LciiA (jl LuLLaj^j (_y3 4Jsl_LaJI Sj^jJ^o jjJDj 
( j_a lU^a «l11,Li S) ■"■■'- (5j-<-u Li>^' ^W Lt^*" '^H'-^ a i>P J^J-* o' 3 '^ a ' "^ 
j _'■ ) "" II I j_<fc (jl (_Jj-J (j-a i_L!I_L& (jl *_o 1 1 jjtl r-LLso (_ylll 3 al Ull C-jj^^co 

CjuVjJI (_ t 3 4j i nill o JLA ^3j li (_ t ax>- (jjjLcuJI (_ 7 SLjj_o2! (JjijjjJI ^Jl>- J^j 

. 4j£Lb^l ^uLoj^UI 42LLaJI till j ^ Uj i I4J Lajtjfc 1511 ^ 20 J 5jL=tlHI 

(j_o (j^-!j .S-jjiJsIj jJl^'^l fC-^jJl J-A ^111 (_y3 12 (jl (JJ^>J *lj^>JI (jl j-l£ 

(jijj_jji (_^ Lj^-Aj^- ■ "■ j ' "i s^jLja^m j 'i uai 1 •" j 1 "~ (ji (JjLsj,ij (jSL«Jii 

S^Lla 'j ajJI iijij j-*je3 (j-o jJjjJ,l (JLLlI.1 jl itcjjJIj (j n ."ill "iJSUa (jj^J 
(Jjjlj_jJI Cj_iLSj . «Lj-jLJ tLij^i 4lajtA (j^ SjJjJJ dJJj (j^ ^jii 4-1 'I .^."al 
L&Jj^j J_«^a_o (j_o 3-111 (_,-3 20 (_, 1 r 1 985 aLc Jj_bcj J .^-w" (jLi j<sij>o 
. cassava (.-.jj'.in j j< ,,,11 . . .^a j^iiej ,j^ JSI mil 
(_gjj_cJI r-LojLjVI (j_o 3 SI La II (_, I r J j i^ajJ L Jujli J-al lj^p-i liJUjij 
(Jj-ljLaj^I »(_, 1 n_i (jl (jS-4-i V 4-2jjJaJI ojukj . 4-j-S jcS^ti!! (jSLx-i (_JJJI 
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^1 2 al taJ| (j_a LujLoSLi Loj^'i i u lilt jj ^ j'a 1 1 . 1 1 a '"' jjj L$j| Lt£ i L^JI ml. ul 

aJlX. uJajj tc-usI^JI (j_a 0^zr_9 - ^-col (J^* t^jLuk (jlS Ijl IjLjfc . j_ptjj_u (_^-a 

CjLLu*-a «Lb aJlC Cjj^JS (_5-tC ^lo 2I (O-02I (jl ^J CjJlJ-ji u (_£ jJI La (_£_p 
S!jL>- Sj^p L&jiaLje-a (j! (^^CJlJ L^-La Jl^vjji,l (jj^Lclj 3JjJl>- SjjIJ-l 2j3Lk3 
i«LoLLaj^jJI 2JsLLaJI 4j^jjJ, (JjjLcuJI (J^ijjjJ! (_£JiJaJ (jLaj_fl> (_£j_liu C-cAJ jJO 
«LJ2? i*JL*JI (_^fl ^yJLsJI 2 al La II J-JJJJ CjjLij JJ>J-<-u I j-fl^ bb^ O^ cr^i 
(JjLu_a (j£. kJLA_ul (_p 1 JuJLJ «LL*J*_) ^j" i u a (^1 cjTjJ^^ JiaJ9 aJI jju-u f^J J ' " 
(j-o 4jJ,| ji 70 j fl " (_yl!l J i(jll (^ LJLv CjJlxj La I JL&J . Sj-LiiaJI (jl JiLJI 
(j_o (jLi i(_£JlJj_i (J-IjtJ L«-S il*JJJlJ .(JjjJUJI *lj-<i (_t^. j-i, ' LajJI CjIjLjLc 
(jij i3_jj|jjj| 2 al La II j_L>L>J, 4_l12j Vol>- »l oUII JL»-J (j! lj->- iSjjJ '■"^ 
^j-'^'l (jSLa-i iil!i (jj-i (j-°J ' lSJJ- 1 ^*" ^ I JJ^JJJ (j-°l ck^ L^W <j-"LiJI I j » * Sj 

(jljJ_JI ^ 3<~ I ;.^.tlj 2_chjJ| £y> j_uSL!l i "«j" ^1 i^jJj (jl ■Jj^jJI liufc 

2_jJjjJI 2_jj jJI 2al Utl 4ljjfc Cjjj^. JlSj i4jlj_Ji/ (_,lr JjJjlj jJl2j (jJ (_yill 

. I j , ,.Ai ojui j la ' 1 1 «L^>-j (j£. 
^iiiij «u^_LflJI (^ (Jjj-i SjjLv jjL>JI Ryle (JjIj iPjLa jj mil juJLaJI Lai 
«L^>-^J J^Lj (jlSLfl i LuLLaj^j [^ 4_l«j-ujJI 2^LLaJI <Lu/lj i ul «L>-ljj^3 (jjJii'iiU 
Cj I j j i "i 1 1 j-J-SI (_,-3 (_j-^>- 4JI l - :: ^y D' ijj'^'^j n— 3^Li>-VI (_p ^ a u se a jjiu 
(<uJL2j ^Ir Sj-lLa ^LsJI (jj-ill ^L^j (_yl»- SjjjjJI 2al Utl (jjSij (jj iVjLaj 

(jLsj i( j gj»d3>.3f| jj^^JI L^j Ljjtx-i (_ 7 j-II 2^LLaJI (_La Ls (j^ j_l«j-3 «_)->• (j- ^^"! 

LaJl 45 L^la i Jal jLst^La (_ilf 320 Jj OaeJ LuLkjjj ^ l^K 4^QaJI oJLA j J-2j 
4_ljvLjJI (j- (jLSLaVLl (JJ-S>J (JJJ .3jj|J-iJI 2^LLaJI (j-a (_,3G (jl (j$Lx-l Jfl ^ a 
(j-a <Lu>3 3-a^3 j^f ^1 Sjj^ill dJsLkJLl 2_JL>JI »L^gSLll JljJjJ j^j 2_lUjJ| 

.^oaj>JLI Ijuk 

(_y^ j_i_lSL!I j^=_*JI Jljj (j^Lai.1 j-lC. (j-a <til (J^jJ (jl JjLaj (jL? dl! jj 
^ i a «T j S^jLjtll,! 2^LLaJI j 'I '^" J^LiluLjj JjJulII (a^>- (j-aolajj VI 2alUII 
2_jjj_i 2_£Lls <ua^t^ *Lb I tLulSj CxS^a ^J 4JI i>^jju2j (_y3 (jLSj .(jSLaj La 
>jSI ^LU^j^jj (jSLa'i/ ■ 2 U -^ 1 1 l j ja Vjj 2al Utl JjJLu (j^o Jij>o Sj(j->-l (_,lr 
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^_ysis>- «L»-j_i «-Laj La IjLjij . L&j-oX. ^^3 <uaj>JU «LxjJj Lx-a Cjlj_a Cj^ilb 
. Sji^till CjLjV^II jJbj 43LLJI ^JjIi Ijll^lxJ p£Vl JlLJI ^yk: 
JjJljIII (j-a 4^l_kj| Jii^ (jl Luajf 3_Uj|jjVI Sj^L^jIsVI IIl^JI ,_£p L& 
3_<JI_»-a (jl (_£j_i (j^^ dr>b L°' .S^aL^^I 43LLJI j^l ir-ia (jj^o-^ ^alSLo 
(j 1 n-a-Ti iSjIjjsJI (jj_)J£J 3j^>-lj 4_n im ."ill 3jlj^>JI CjULxscaj sLul^JI 7"jlj-M 
4 i-ilVio CLt.iLj I 4_lSL<Ji,! I J" al J 1 "*» 4 jo 1 njJI CjI^jJUlIII (jl lij-pe-i <ic.j_cuj 
ji 44 3 j 1 n't (jl LuaJ! OjJ^-23 (^^i JJSj i(^Lt3 sLxuJj I -r* (_gl) I j'"* IJl>- 

SJaLkJI j^\ loX aI^ihI^ LdjLxJjJI ^ J lit I <J T h u - u cr^ L -'- s J>j' ^ oJl£ SHI 
.2025 j»L. ^^ SHI ^ 1 00 IjuS^j .2000 ^Lc J>b*-i S^j^itl 
(, lr cmv ct^-II i— il jui^U cjljjjuSlII ojla (_y3 i'K uii <j-a (_dLiji (jSUj 

(jjr"i i n_) 2 4jj|jjJI 4^LLaJI JuJjJ (jl i^J Jjlj (j^ J- ' lj-° O^i ij " j LAj^i 

> 9) s >lui 

(_gjjj cj^Lv fj-^j o^-^-°S lAt 1 *Mjl>M (jJI lJj£.Jy L_t>.l_aJ*l o' -^2^-lj 
^j^ 2 * 3-Aj I— J '— ?e — *"j J-- "* ' j ^ 0"*-^ 'iSJL^- 1 * ) ~ji J33 3' .>-*■' r«-JJ-a 

V 3_jj|j_Lll 3al La II (yijljLo <j!_J f-LJaJl i^J-lj i/sJLJI (_yfl J)L>JI iaLkJI 

a_.tj iti,-,ij-j-,tij^^l -,-^Vi jUtij.-.l^l-s-tijatlu^.u L^l^ LoLoi&l o^Jjj 

i^Lj-a (_g vl .^»"aVI . ^ j ^"tl a . |_^J LlLc Lj 2al Utl ^y*2j (JjSLj (jl (j£-a-i (.^uJI 
(j_C /O^vLjJI l^jL^j-aj-tl (j'j-r!- J^^^-l "^^H"" 0^ '^73 aLc: ^JS fjj (^JJI 

' la dJul jl * < nl < se ' ^*" 
i«LjeIIitl JjjJI «Gjlitjl (_ t jjiLuji jlj-il «Ljl-uj i £ll Jul 1 La a 111 jju-u V^Jjl Jti! 
Lu^ola da all I (__>^i2j -^ • 1 ^ c^* - "' ' Ij^Ijj-* ' La fl ' 1 1 «L2j «_o (<u l*U j (j^-lj 
LcLajjl jljiau ajj-LM ^-flJ^J (jl )«-S^IlJL1 (j-o JjJJjlS t3 S ui a j'~'^' 4j>.ljjr~ 1 ulj 
j J la J j iCj! j Lj < 1 1 nil (_y3 'Ljk. (jl^ Lx-« ^^J^SLi (_jJ^-l Cjuj"ii n a ^1 I ta-Alj 
Lajj (J_^jtjj (jl (jS!_c_) I^j-lS Ji i«ujfcL>o (jS-c_i 1j-«l (j-"JJ I J-A (jl (25) (JS Mill 
1 1 \ \l A -s. ij LisLLlI ' ■ 1 j La j ui J-al J-A Lx-'lj 'JJ '^ I _>i^ (J '***'"tl (_y3 La 

njlSLuJLi IU.I t\".<l ji^^lj IjJLa jul VI j^LJI 33^-° SJaLLaJI <_>*aJiJ (J^jljjj/j 

Ju3j ' I gu i ■■ j * a ^j "una (j^a-iAaaJ (^1 j la < ^*" i ■■ (_ 3 -tC ^liSVI (jljJLJl (_ 7 IL>.j 
jLsoVI (jjj 3jj^vj_a j<sJL«JI (_y^ < a fl II Cj LjJa LlL>- I ^i^l (jl LajLu LcjIj 
i3j^£L<julII I -i j"j S I -i J^; «~ J^ dil jj iSjLxlU CjLjV^JI u^J (Jjl ' "II (^ILo^j i nil 
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piaJI Sjgjob 

^JlJI ^_a2l t /. * J ■ la j I jLaulj jjj^p-JI j 3l L*a rt (j_a w 2 ■" La -" la * rt jl£JL>.L) 
t Li^jJJj (^JS d mm* 11 ^j" i nl /oJjJj ^jJa-jA3egj| 1 Ju&^_l>.Lj (j_a OJ^- 1 ' °tj 'V ' " 
. I gjl 5-J L^-JI 77^i><J (j^II ^ al LaJI ' Sj aj (jl ^SLc-i ' ka loVI js^'i/l (j? <j-<->- (_j-2 

jjJsjJI j 'I '^ " ^ 2 ■" ■•■ 3JL»JI oJ_& (^ 3_jjij_L!l SJaLUJI <j-a SjLaii-uVLa 

(. I c ^ a j» LaJI (jljiLJI .iLaHcl (j-a I an3c5-mj tj^isl Sj^a «LjJ,L*JI ^JJ^^ 
(jl 4JJ13JJI SJsLLJI (j£. ^yiitllLi l_JLLj ^^lll (jljJ-JI ^ic I jj . j^L-al! tfjui 
SJsLLaJI (_>^a-Hj (j-^JJ 1 I J • ' >i ' (jS-«-! (j-^l ^iSJ-^' CJ-ilj^JI j-Lsiie-a (ju (jjljJ 

j^JQj (jl t-^tj Li£ 1 L&j^tjj-u u^ll SLiUIIj Jj^ltJi.! ^ jlj^LiILi jJsjlU 

(_gjlj^>JI (jj/LuljvVI J j tiia I J -v. j taj (_7J-!I 3ji2jJ,l CjIjjJl^UI (jljiioJI aJJti 

(<JL«JI ^yia i^aliaJI u^aJ 3JSL.ia J^tj 2 n^ia JLaT dJLui (JI33V <jSLtj 

3j^t^e_a (jLi_La CjLu^>. (j_a (j^SlL) i <S^_a j_A J t(jL"Lu,1 CjIj^Ll^J 4_aj?e_L<D (j_alS_a 

a JJt Jls-jjj .1 ^1 I 7 J I 6 3 1 1 11 b I J Ji£. I J «j ,V. ? LI,! Cj LjJ_)-»- (j-a (_y= LoJS I (_y3 

^ dilji^j iSL-uVlj Lj^j-u-u ^ permafrost ^j^aj-cJI Jlaj>JI cloZ <j-aLSUI 

7-j1^_j_j J) 1 c (_^i ta ^- CJ (^JlAw-uj! Jl^j>J1 IJL^S . eULuiJtJi Ja_L>Jj CjLu^j_uj 
.j^a lOOOj ^La 300 (j^i (jLull (j-aLSLa tiLu-u rjLpJJ '>" 600 J 30 ° (JW 
jLiJI ' " I Lj la I j " a- I (- I c Ij-jiS JJ>J (jl 0"^' Cjljji-ufc ,j-aLSj, ,j£L<j-!J 
CjljjLjjir-ljJejj-ul (jLSLaVLl (jLS (jl Ttjial^JI J-;^. (j-a jjSLtj .Sij^jtil ^-j^xLaJl 
(3j-^- (j-a d J I c J ,^-y',,,. (_g jj! L*lli (j^ (JJSl 4^LLaJI (JA i jji i a aJ (JLLlII 

• (90) O^! 

*" (9\) * 

Ll<. t - i .tf3 j t(j 2i lj . ^yz>ji\ 5^ i ii^ (j_a 4JLlcjlJ1 CjLo_lLiJ1 (_^3 (jLLu.1 (j_a cLLiLfc 

SJl^. ^ 2 o c t (_2j j -^^ J-2-fl i JlJJ i n II (_^ jL_l!L>. Ji I Jt-X^D^a «LuiD^_aj1 i>Ju^ 

.«Ljj^>JIj 4j) SjajI jJ^>- CjLuia^a clx^Jo^s La LJLcj .Cjl^ILa^Lp 

(jl (jl i ii 'QU (j^Lal i<_)lj_»^5 (_, I f I uaj] <lj| 3jJ,l aJJt /_^ (j^-JJ La I Jl3 

(JJa-Ljj j<sJL«JI (jSLIj • J^-«-p' Jjii"" ii U (_y3 2alUll i «L»-j (j i n-»-i (_,lr Jj_pJ 

ijj>JI fj^ j o" i nil (j^j^SLII Jj i ii^i (^Lu JjJ(-a pLajjl 2iSLia jjJLi^. «L>-Ijj 

SJsLLJI Jjj^o j! ^i>^' SJaLkJI VI til! j CjjJo. (jj5 «UaJieJ (jl (j£-4J Vj 
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SJsLkJI (j_a 2L5JH ^ 55 SlojJLII bjjjtj 5_J1 o m.I1 LSL^-ol di\^,,„"\ 

t^-fl u \c ? sLoJjl ^:jJ JLijJl! jjljltVt i/»Lc J£ (^J i^JUJI ^ 3jaJLa-*mU 
*JJ"* * J 1*~ LcLajjl 1 o & Jul£. ^Lx-^i x_aj^Ju td mm* 11 m^j" i n a 
(J-LOjyTJl CjIj^Ij i_jljjiuJlj ^-jjJI (_j-^- ' \) ' °i ^ ' "j"^ (jJjJLII (jLcujVLs 
4_lou jljJj Ur^3 • K 'i ' i_r^ l£j' ' *"l 4>^' Cr*"- 5 ■ la i "j" " <j-o ^flS I 4 1 1 nil (_fl 
JlxS (_yl^.) «LajJI !_gj"i i n a (j_o^iiSl (^Jl si JjLII TtLjJI f-^J^i O' tj^--*- 1 "^ 'SjJJ^- 

5j« <..Vl ^L^ j» j^-II JUI (jjIjj aiLkJI (jIjlIs '.'."".' ^A9 (SLpJ' 
i^, i f.Vl (jljJLJI (jja 4JaUaJI i^JM^ol «^j u^J «lJI r^tj Ua .SLujj^M 
26j 25 j>K Mill j j kj^ .aJL*JI I<j-»-~'m (jjlll 42Lki! Vjlc ^i^l jjjjj LxJJj 

Soi-VI <*3l jl jLalj tgjl, in'tl Mgj^fl-»»V1 JjSjJI dJ^L^i^ul <jjj Jjjuill c-jjl ualll 
2 al U tl ( j_a ,-ASLj La ijJLufc (j njl 4JI (j-iiljJI <_x9^JI ^^3 JJ-riJ ' .'J i*a-iJlj 
«_j_o^v (JJ^J i ii iajLUI jj-i!l (j " a -^ **i^ ^ L$ '^ tauiSI J-«-J (S-CjJ <L»-LlU 
jjL-a^s ,j-o 5-1 g" i nil SjjJUIj iaLkJI ^^lc JiLa^JI till j ^ Lxj . t_ilJl£LaVI 
Vj i2) .>»-»" 1 1 SLpJI «LSj (jLxjiaJ 4jjj|ja^3 4jj|jjJI i^LLiJIj iS^JljcILo 4^Li3 

.jJia'^l jlolJI (jk Lajj-o 
i_Lj jl ji^jiil (j-oj i«i_u-u 30 jl 25 (_p Ll!L>- (jj^** I '^*"'j (<UL«JI jK i " (j! 
j_tjiic.j . (33j 32 j^4 S Mill) 2000 aLc ^i 2 o . n't (j-u^Lt 3" < u ^^J (<ukjjL^. 

(j7i o'C tl Ju£ (jl S. i nil (j-o JL>-I^JI (j-aJe-Luil 3_dj|j^J^| tL>-| , nl, I jjjj-o (j^£Luji 
(jjI'C I nil JJJ-J! (^ S.jiljJ,! pLljjVI CjVjdLA (6 JjJLsJI) (j^JJJ -j^-^ij-^lt^! 

/_i ^11,1 /_i 4 , 5 ^1 2 , 3 (j-o (jJl'C i ii j^j v-jVjj-o (jl . S^laLj o'^A 1 * tJL£ ' lt^ 
juav ^^Jl (j-J^ Mir j (jLu J^ii- (jl^ i nil ^JlC (_^ i ^ c I i iaj I gi-il 2j 3 1 1 nil 

Sj-iia (Jj^s'i/I (_^ (_A SjjjLc. (jl jJj (_y3j • (34 JSLiiJI) JaJLa 2 i. » Sj M.r 

alc (J^Laj (jlS i nil JJlCi J '^*j i " . j i a a j u^_i3c_uj j_uljj LLij^ (_p-« - I J^>- 
£yl ^L^VI JJl«JI JjUtlixo L&Jo-j Lj^l^u Lr & . 3JjL& jIJlC:! ^1 2000 
(ji (jl»- (_y3 i4_ujJ>JI LuLil jK i ii JJl£. (j^ "-Jj-^ Lxj mJi i UjjJ-a 50 jK i nil 
i U , ,,j" ^i ( j^ I 5 (j_o iU^a I Jl>.Ij Uj->- iJ-ii-«J liH^*^- 1 cr^ C3-'^ >1 ^' - i >'^' (J^- 5 
(j_o iLljJ^v 4_«^^lJi,l v_jI^Lj_)JI oli-tb 7?-"jj .3_ujJ(JI Lulil (_y3 Jj-ill (Ji-J 
.(34 J'C Mill) .Sj nil >L£jiJ,l j-«-«JI 1 1^ i "j" a JjI^JJ Jl alaafl CjLj£j (jlaLiitJl 
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4_<_oLjJI (jlaJLII (jk tiibVjJ! Jjjla (jl 3JLl£j>JIj 

3-aLkJ ^1 jJsjill ljufc jjj Lwjj . 5 <i , ,i'i dru>Li 10 J_a^- 2bL$il! ^ (&JUJI 
jl 7^>-j^ V i3_uii«J! 3x.ljjJI 7"L>»J (j-o e^-j-" (_,lr (jSLJj .jjjJ,l jjjJI I jjt 

Sj^c ijJLxjfcj .(jK in II .ij^c f LljjV Ij-jl i ii a «ljJLll (j-a (oJLtll rL^Jl (Jia-J 
Jj^-I (j-a c^'' di^ 30 3-* L&Jbvi .«LxjLi!l oj kaJcJI ojui ^1 u^cjij e-jLij-ui 
<_flj| 400 C^JlS" SJl^UI oL/^JI (j^a .olSjJaj Sajjf ^1 SLjtljjJI (jjisljVl 
La 4_i£.ljj ^>^- ( - >-°V>£'l (jjj r*'-^ (J^ 03-*° ^^^-^l (jr^^J*^ ' SiAi-fl (j_a J^^ 
j Mir /_^ 4jJ,I /^a 3 (j-a i— 1j-2j La (jljJlS (_j-t*J I JuiJ . I 977j 1967 (_^aLc ij-tJ 

2,5 , I970j I960 ,^-aLc <jru La a_uj_iJI LuLU ^ SjLuiJI Ctilij .cjI^I^, 
( _ t x^Ij al «i»-L<-u-a ^-^3>j (jl ^"-^>yj • *iSti cy^ 2 Ltuj^aj LuLLaj^j (_ySj • «lHI (_y^ 

(_,_aLc (jij Ja o3 4jJ,l ^& 9 2 j i ii h /oJL«JI (_y3 i_!^>JLi I j""* Ijj (jSLaj (_7jJI 
IJLAj .211,1 ^ 40 3 j i ii a aJUJI (jlSLo JOT: J-iUj^-u (jrO- ^ t 2000j 1980 
(_jj| J LlS (ti 0,17 (j_a ^j^ A^. '," , ,, JjjiiJ 4-i i nilu 3x.j|jjJ,l <jvi i ill, I (jl (_ 7 J-*^ 

^\ J^J ^pJI <>jVl jl udJj ^1 ^Lu=j . (93) (7 JjjuxJI) jbS^i. 0,13 

3-Jj-La^J I a_ujia i»Lc «L»-^J (_yji <±JL\!I /<JL«JI (jljJ-i (_y3 <tcljjJI 
ijJaJJLi J Jul LpjG i_j^>JI <j-a ,<sJL»JI (^Llo-I ^Jj I 980 aLc (^ 

SjjJLlI <j^-tj i la 2 a Lajj 40 ^ /<JL«JI i_lI}L£L-uV ^_» La ^1 ^jG jJLa 

(_y3 ill,! (_y3 2 (j-a ^5S"Lj foJL«JI (Jj-caUe-a tcjjLlII dlli jtla C^Jt£j sljaiai-JI 
(jl 2j*-ujJI cljLCs ' . illaJI (j^ i ^^-^ (_g 'I i^'aVI lUjjjtl (jl (j^>- (^ t 3 1 1 nil 

84 ^ (<ULttl iiJ^Lgl^V X_. La ^1 1986 j=.Lc ^jlSj tr^Lijjl CjLJaLjI^VI 

CjIj'i i nil dcl»--v Jii£ i(_g 'I ■ V.aVI j ^ j ^" 1 1 (j^ (oi.jJI (_jlr 4J| I JLc I jbfc . Lajj 
i il^A j" i "I «_i3jl il i/oJL«JI (jlS i n 3jJl»j (_y3 (j i n-»-"ll (_>^utj L^jla 3j_ji-2l 
(^j iS-LuJI ^ 4HI ^ 3 yszli LU,„j tS^aLiJI (jljiiJI ^ *l jjil Jj_i!l 
jl < i ni (Jjj^ajso (_ T i^- 3j-iL9 C^JlS" (jl JiiJI aJJt (jl ^Jj iSjII (_y3 4 , 5 (j^ i^aJI 
I (j 'i< aV iSiSL^JI L4JJJJ ^ J^l JjI^S £J£ll ^yk: jl iajjVl L^jUtlil, ^^k:! 
(jSJj . d ^N J~ ' "^J "^J^*-" CjLjIal^Sj^j jJI (_JjJ i_!^jj>J! (__>iajL9 >lj-«i aij j , ,,^ 
./<sJL«JI (jK 1 11 Jjt^S SjjLuJL «Ll!I «bvL>JI ^^.jGjji (jiajLUI ljui 
1 U ^ a ^.jfc » I j r, (j_a cLj=J_lj Lx^o j-J-iS" (_>A^I 3 L^jjJ (_ylll (jljAJI (jl 



pisJI Sjjjjb 





J 
J- 

% 



""1 

% 
■ o 



3 


3 


3' 




_3' 


I 


3 


3 


I 




1 


X 
X 
■J 

5 


1 
3' 


J' 

1 


3 

3 


:? V5 " oo 




o 
xt- 


o 
en 


oc 
CM 


sO 

CM 


en 

CM 


en 

CM 


xr 


o 


OS 

c 


en 

o 


o 


©" 


J ■- > en 

■3 y 00 


.. 


r^ 


en 


in 


c 
en 


O 

in 


in 
en 


r~ 


so 


- 


00 


r^ 
r^ 


kj 


1 LD 

3 .J w oo 

— j OS 


so 


en 


CN 

xr 


OS 




xr 

o 


in 


o 

Os 


m 

CM 


re-. 


00 

en 


o 

CM 


so 
CM 


SO 

o 


CM 

OS 


en 

o 


o 


Cs 


00 

SO 


o 

Os 


SO 

en 


- 


1 J 


CM 


O 


o 


in 

1 ^ ^ 2 

> - q ' 1 


+ 
cm" 


+ 

en 
xt-~ 


en 
oo" 

CN 


xT 

en" 


CM 


SO 
xf- 
CM 


CM 


en 
m 


OS 


+ 

00 


so 

xf- 


O 
CO 
CM 


en 

SO 

xf 


=1 3 " 

3 5 8 

° o 

CM 


o 


o 

CM 


o 
en 


SO 
OS 


SO 

xi- 


en 
en 


OS 

xr 


OS 
CM 

o 


CM 


m 

CM 


in 


SO 

in 


SO 


r^ 


in 




rn 

SO 


ir. 

s0 


Os 


xj- 

Os 
OS 


in 
xr 
CM 


en 

SO 
CM 




OS 

in 


00 

m 


o 

SO 


_3* 

J ,-. J" 00 


o 
in 
in 


in 

CM 


m 
CM 


o 

SO 
SO 


O 
m 
SO 


o 
in 
m 


in 
en 

CM 


o 

00 
CM 


o 
o 

OS 

m 


3 
u 


o 
o 

00 

in 


o 
m 


o 
o 
o 
o 


1 ^ts 

? ?i % ffl 


+ + i + + + + + +'%+ + + 
cM^Hsoooensosomr^ . r^ so r- 

O* CM" ^h" CM* V "t >-<" xf t-i" Tj of ^h" cm" 






!>s 



> 

D 







c 



3 
H. 

aj 

> 
o 

3 




? i5J9J ji > I" 11 *" <J* 



11-34 




12 3 4 



65 



'I 
-J 55 

1 
1i 

1 

*l 45 















4_d_u}UI I 


<^J\ ^ 




^ 
















Ll^T 






X' 






LlSjj^I 















J <\ * 'I I la ■ a I aj rt -35 

l_SL_jj_oij I j ,,,Tj 
.l975-l950ijlu>UI 
I 



<Lc j-tjjJ *_dJj_) «^ all I 

ijll ) fr J la j ^j-SUj 



"J 



LUli h\;^ 



t"J 



IcL, 



35 
1950 1955 1960 1965 1970 1975 

Source: D. R. Gwadkin and S. K. Brandel, "Life Expectancy and Population 
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pisJI Sjjjjb 

L^>-Lijl (jl (36) (JS, i"iI1 J j^jj • I ' jL -'-yJ5T! J J W_>-'-'- 'i ^L-iJ^jJLlI OLjUUJSj^-ijJI 
«Ljc_l1jj . L^vLlJl (^ f bjjjl lS' 3-"**^ Cr^ CiSni-l LjjijjI J}j-"< o'^A 1 O' 

(jlaJLI! Lol i*Ijl»JI (jj» 2LujJlII Zucl ixaJI (jljJLl! cjIj^L-o cjjjIJj nilljj 

. I ■ '*■_" L4I0 _>-"' AjL3"' ' ""' '(«-I'-»JI i_r^ <: ^^ £ ■'J->" Cr^'j^' (j-^' <J-° ' ** * ■' 
(jjJ! 3__x.lj_)JI j^L-all <_,!£. 4jJjlj ^ IjiJJU 1- 1 Hi j Jl3 (jLujVI jt£ j JLu 

1(jr l-Lj-aj 1 11 II jL>oVIj Sj^^jAII JjjJI ^ L»£ iSjIjVIj! .U_.U4--.tl ^j^ 

. L$jl_i_>LSLal _j_a J_*_li ^1 f^(jj'<iljl jl o"r" 1 nl (^ (jj U" i"i_i (j-lC j I jj, I (Jjl»- 

2000-1950 (Lj^pJI 4c1j) er^bb (0-fL*J1 JlSLui jjui -7 Jjjl»J1 

^^.-^ ,7. IT ^^ I ,..t t uj^^J I 4£ lj j ^.ub Ij i pJLxJI tj\SLui JO£ fbijl 

0,24 601 2,51 1950 

0,18 758 4,42 1980 

0,13 828 6,20 2000 

Source: World Development Report, 1986 (Oxford: Oxford University Press for the World Bank). 
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CjLLI^Ja^flJjJIj 4_^al_Ll! (jlj-LJI (_yi CjljVjjJI <>u}Lxj IjJ-iLa ^jbtlll 4Jlj_Laj ftljill 7-^>i "36 

JjjjJJI ciLLIjJa^jdl ^ jL>JI pUujVI ojjojW 1 " '"^ • 1984-1961 JjS_h5JI bjjjtj} 4jj>iJI 

tjl J 1 j II ^^ <jLx£,Lx-uaJl 5_iJjji]l (jlj-LJI (j! jj-a Juljlld Jjl3 ^lILut -4_ti^j_jiJI Lljjjl j^ J^jJIj 

■ fljttt 5jJ.nl,! ,jVl ajijj-j.1 
Source: World Development Report, 1986 (Oxford: Oxford University Press for the World Bank 
1986). 
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j-2-9 4_«_ij (jj j i hi j i nil /j SL liJlJI j<sJL«JI (_j-3j ipLjjVL (jLujVI 5jj L<aj» 

CjLoL^jVI oJUfc jj-a JjJijlII ( _ t 3 £j] . i_ijJLll |J^I i" i nl (_j^L. LjILijJiJ «jj-oJ A^Jj)«i*ri 

(jj (< JjJlII (^JS La^Sj U3"^ ClL-uM i nil J^\ (JT^-*" 0^-3 '** ^^^^ Jl (j-a LuL>. 

<±JL\ll /oJUJI Jj^ pj mi" /aJLo 2_cL>J,l Cjjl^£ *_La ^Ir 3j-iL9 [_gj la J ^^3 (ji^ 
Li£ LljLa ij i L&J^. (jjl's i ntl JijI^pJ! r I tajlj I 3~'.'j"' (_^r JiLi>JLi I J i u-aj 
jJs oj^i o' (j-° LL-uJI j«_l«-! (jl *.;'•""' ■ "* 2» Steinbeck dJLjjQJu (j^>- Jj-Sj 

.« JJLJ (J-u-J J^l t_^L£. jf jJj 

^_A t LjJ Lc «Ltai_L*_a ^j" i n a ^L-a I t"i»M i _ T HJ 1 t )ji mi I 1 (J j (J LL» La 1^_u£j 

i-Jj < mi 1 1 pLJsl (j£LoJ,l J^- (j- ^Jlj i(Jjjj>JI *_La ,JjL-uJ a JlJt" i n" (_ylll L&Jl>-j 
JljJljso ^^Jl ij^cJJL i4_j_ijjjl j-j-C I j"al aj ( _ 7 jJI <— )j » i"i 1 1 jl 4 o U"i 1, 1 j-±£- 
tj\-±ja*$\ (_ T J->- ijjjjLjJI fLJsl (j5L«J,l (j-a (jl (jVI ^ i<aj| CjjjjI jJLlj .J i u ill 
J • aj ■ " a (jLxjiaJ 3ji-i>-^JI cLaj^LaJI j_& Jl»-Ij jJ^j dJjLJI tLilol (jl_i i(S^-Lo 

«LSj2j ^ '^y**-J (J**" f-^L?" a f-^'J (J'-k 1 - 1 Ly" 1 7F"^* Q" '-«ajl (jl L<» • jJj-ll I Aj* 
(_j_<jiIj jail^jj . A «i i ii i (jjjljll IjjjLo (jJJJI L^JK i nl 4_j£l£j iL^Liivl 

* J in "ill J-jJ^j JK mi! (j_o J< ni J£ ^jLu 2_j_a}L-uVI oL\*l>J.I (jl 
(jljiiJI (jj» jjlc ^ j j i ^ a ^ jKintl ^ji^. ^ LcLfljjl LJL>- jugAJ dlljil 

■ La "'"» 2 i i ii (jj^ Mir J^ JJlaJI I JJt 4_j3 I itcLjajj JjdLAJ (Jjji-^/l S^a^L^^ | 
*l jJLlu jl «La_i^o lJjjLLs^j Sjjntll jl JlC 2 1 aJJt JJJ_^J (_,JI ^Lu-m eJjl "^ LJlJ 
Oj-laLie-aj ,J_<j^>JI «_ La JLjIj^ (J1J 4Jj|jJ,| jj| I plr i«Ll>-I ja^jLojV aJ^LII 
jjJ «b J_l4jj La «_a i LuLlaj^j (_y3 (_yi>-j . Lxj-uLS Laj^-^J Jijljji!! «Lii 7ts>-j3 
Jji^JI )«_La i_l^i>. (JjLij jlaLie-a SjV^JI jiaLitA 3-5^ i^jLIc (j-a I Jj a JLlIjIlII 
(_,JL!I 2_j_cL«-1».VI jl 5-t^aJI 2 aj i "I I aLCs.'^I (jLa I jiSL&j .jo-ill (jj^is (j^- 

4 I ii j i'CII 4_U3jljLA I OJi nVj iSJlJJlC (jl jjj (_ T 3 (Jji^JI f-ilj-a (J I mil III J^>-Jj 

,j_a Lt^L Luis 2^^! , M<- , , „ .ciJLiJI ^JLJI ^1 L>iLi.j)f ^SUIpKJI 

£yl 2jj1a 4 1 1 ii t (_ji£.l I Jj a '^J-' ct^' 3j^LajJ,l (jl Jiiill (jl i(_flj^La]lj . L^aVl 
» jl LaJI I g-ilc t-jiij (_ylll (jljiiJI (_yji iJjjjsJI J-Jlj-a (j I o »" i iij (^^Ul »l mill 

2 i im'i'vII Sj^jLtA (j^ (<s-c.j-!l (_yJ^. I Juij i Kj-a-ltj 1 1 n't^Sj LJLtaj^ i^^SLJjjISLII 

.(6 JjJl^JI) 2_LaLJI JjjJI (^ I Jaj? sJajj jl^p 2jih'i1I jjjukj . LjJ 
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pisJI Sjjjjb 

Oj\ «LjJjJlJ1 CjI^j^jJI {jjs ' ^^■^•^"'' La I m mi j*^ * (jl /cJjul » ^'-^" i ■■ * (J-A 
' J ' "'^'l (j^-lj * Lr^-" - ' " J o < >» ^ 4J ( j_a_uj i<3jjt_« Jj^?E_a /qJjlJI (jl TcLLa^iJl 

L^jLfl-uJialJj <Ll«Jjl!I j*iljUlt cG^LoG^ \jju£ ^yajLai. (_gjjl Poper^jj Jjl^ 

L*_l*d1jIL« LaL^-m] A J i ■■ ) (ji (J^'jI (_ r l^ » ^U" , .. t ^LlII (ji Ll<_ui 4»_<Cl^J.i (_ T J^. 
(_y^ jo^vLa JlSj . 4-u-ulj i nil (Jji mil (j-o (_, olr (_a3j^ J^ 6 - 1 (j-«L<JI <: ^^ ; ^JJ (_j-^ 
•»■ " * i 1 1 «_<ij^>«JU» L^Jlj-i^. (_ T lI! '(j-^"' J ' "II (aUI 7^JJ^J j^c 4jL-uIj.3 (_JJL>-I 
■>! J i" i nVl SLc.} (j-o Jju L*^ \^sr j « ■— > T (jJJJI 3 lii n^LaJl lililji i«j>j! JLclj 
Jl-lILo (^LcujVI »_<4jj>JU (j! (Jj-23 (j-uljii ^ a i "N all *Vjji JILa J^ mm . uj jl 
(j^Ia^Lsi jj_co JLaJJ *. «La j_*_u^_« J 3jjL»_a CjIjLola (3^J OJ ji) ^j i nlL) 

I j_a> (jl 7-jJLalj i4_LoLSL^_o 3_jJLi_o 3Jjj <j_o io-u J>UtJl 4jL jLJl! I J-& 

(_j\r 3-<i-iSL>JI Sjft^l 4-iIsjj2J AjLca ^jkl i •■ a I la ' 'UJSjj (ji <—*^=-J J^LaJVI 

(j^-JLjjj SjljjI aLc» Orwell iJjjjj' ?rj>^ t_iLj£ (jL? Jilj .Sliill 4jp^^l 
(_^uSjLa (j-uljJU '*'"j uj - **JJJ 3 ^T"^ ^-JV Ijj^L^jjL^ «<— a-llj ^51 o* ' ""ij 

^^J! JLjJljjj ,.-.1 ^ j U tl c-lj.!^ ^J| ^JljJI ^^3 »_;'" ajJI i_£-ijj :7cJjLlI! (_y3 

. LuL^J 3-ojSL>JI Jljj (_yJI !j_l>-Ij i LjjLLJj^_JI 4jjj3liSLjjj q ^ *jj-^' 

(ji (j_« J^^.l £l_LJl (j_« J'^b *_sIL>Jj (jl (Jj-^J «L«JuL« (j_«^JJJ 3 *' "^^ 

C j-L - t -i] JlJLJj ^J -^" i u-U (J^>- Cj1^j_lj I g^ 4_^-'- , - J 0^'j^ «LuiDLa jj-* • ^" '" * 
a Lto-Ll 3_«^3L>JI 3_j£.ljjJI Cj LjLxi^J. I (_y3 ijj^SjLo otjjl La <_3^litJ .. U^'a 

.^LWa! 

^jtj '"'j^-"l » j '" ^" 1 1 4jSIjJI Cj L»j»i>J, I (^ 31aL»JI 2 a • La 1 1 (ji (j^->- (^ 
(j1_j|j^ (j_a ^j-^LU ^^ f-i'-*' Lj* J^ o' j-slj-Ilj -^ij'j-^JJ^" f-° rLojjVI 
(_a£jjj J iaJ i "1 1 (ji l^jjJ (jl ^hiJJ (Jj^iJ .CjjI^j>JI LgajjiS 7tjjLli! S^jiij^ 
(j_a ji <i_JkL«J! i_!J^j>JI (j_o (JjLjaj (jjjLoJ ^^>-J V Jl . uJl>-j (j^5=-i LLlLc 
(j 1 ua ' (jl LLj Joj-lo j^aLa) . LiljtA Ij^i '"«! ajJaJI (j-u 4_jLa2l <_)j^>JI 
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L^JI 3_lL>I^3jajjJI SjLjiJa qm q\ :Lord Acton (j>i£! -U>^' J^ >J^J 



» !>»"»■" (j2 «LJ_Aj_a CjLuId^jS iS3- uj '"' ' "J I d ^*^ iJaJl (j-\_)1jJiJl (jij t VI (j-uJ-J 

jl 1 1 j K L^jLjjI (jSlxj Jj^-k^' ^Ir S-uIs^a (j-o La (jSLIj .3jjjjtlll jLli-V 

. I J Jaa» '" 4-ij^>o (_j3Lj (jV 4_ulSLo! Lul J J^-JJ 
i . 1 n -raj (_j <\\r (j^JLJS jjfc JJsLiLill f^ ^LlILv (j^JLJS (jLa I JJt (_j\r j 



J j I -a- "1 II ( _ T ^ JlJJj_3 Cji I 1 no (ji <j^>- (_y3 i(_, ttlaJI (jjjLail (—ij^jilll IjUfc 

(_jJjVl l_LJ l_L»I=lji iJi^^" (_>^ r Vj'^ 1 ?-^' ^J-^?^ ""^9 . liDji^ I". I iljl /j I ..A'.tl 

La (j-u jl laJsl^Jlj (jSL«Ji,l (j-t-i jI^j>JI (j-o pjj jj* (_, oUtl ^jSLalJl (ji » :4JjJLi 

(96) " 9 

i_i^cj «Li£.Lil>-Vlj 2 J >! . ^"aVIj 4-u-ulj 1 nil (Jjl 1 11 U (jl_i J jLaj^jjj (jlSj 
J-$-i p L-J-31 (j-a VJlJ 4 1 11 ii t (^^jljIj jJI) (^Ltclj-JI ^-JLi L^JjLcj /ojj (ji 

Jji^al ^yijta 1 jllL*i!I 4j\2. ^ ^jJkJ] *-4i»J.I (jl£ UjjSLIj . ^Uiijj 

2'jy^" pr^jLlJ Lul-i L$J (JJ^-J (j-l ' La-tLaJej CjLv^L^VI 
j_lC 4jjjcjj Jj CjIj_l*3 (JL>- (_y3 VI Sj^vjJll /tjQill (_yJI Jj-i^jJI 7=-^-^ Vj 
«LujLv juLi ^ JJ se 1 a a jjjQill (JjSLj (ji <jSL«j 3JL>JI ojui (_y3 (_yi»-j t4.A-j.Ic 
. J-JJl^*- «ljjj «1_lj_iLj>JI jLjVu (J3S-J La 4_jjliij 4jl3jILo J-±£-j 4-sj^Lo j-^ 
juVI oJl^j LjJjj 1— aji j&Lijj (ji 4_j£.L»H>-2l A^iaJI (_ji£- (ji ^hiJJ L?^-L)' J^Jj 
A^SLml J 1 11 jlj o"u 11 U I^JjjU (ji tjUjI^VIj (j^-u-ulj 1 nil (_yi^. (jlj i«LujL>JI 

(_jiLSJ (Jli (_y3 VI L^JLuLso (jSlxj V 3 *»■" '"" 1 1 3_ijLsJll ojufc tj^-lj • L^jjj^s (_y3 

4_j1jij OLu.^3e ■"■ ^Jl>-I) (j 2ijj_« (JltA t LuLLijI (_^b (jj^_ul (jl i mi (J^Sjj 

■^ U ->-.j ji (^ • • '.'" ' ( T pg Thibault: Roger Martin duGard JjL»- jj(j3jLo <U>-ju 

l^lo^Li SJjjiUI Ljjjl i'n~>- Jjlj3 (jl (j-VyJ i_k • ^^^ (j-° I J-^- 1 (jt^J ?(j-" (J^ 
t_iLi (_jj (Jl^ JLaJj .(((Jj^t-II (j'njtll CjLajh 1 1101 j<sJL«iI (^LJ (ji » jU" , ,, i ( _ 7 £LI 
CjL«_oLj>JI (jl» : \j 1 nJ3-m (_5-3 3j^c.j 4 1S1 j c (j"i j<JJ j<sJj(JLi J i" i"i_t (_jJLLsjI 
, j U", , „" jji jjj^ LajLl^JI jl t\"M I'ljlr (ji 3^-jjJ 'i LaAll I g «J 3-JLLajVI 
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pisJI Sjjjjb 

/- I C (jJ-SLj (jl C-jLJuJI I Jui (_y^- (j^ C^3 - «*l-2j2l CjIjl^Lv (j iM i iiLLl eJjJI 
^£. Jj (jylll - 4-mlj I nil OJLA (J!lo L?-i>J (jl 7=-^^' JJ^ (j-O AJI^JJJ (jl_> JuLl 

(j2 i3^>.jJtl «La_LliII (_jJI . " ^ flj La ' 3JL»-» (j_o Jj^lIaj^lJ /Uii jji La aJu* ^1 
(_gl i<i_^3^L>-2l jO-j-SJ I j ol i n i nj_U LiiaJ! •" La *»_' ( _ T cL»IL>- VI «LlJ! •" j La -- I 
. JlJJl>- qi ii -!e_o «_«JLa_a I J .uc ( _ t JjJ (jl <j£<-«5-! (_yJ-tl iUjj-oij liJ J I mil <_llj| 
{j^ACj}i Mill JjLi Lajti^. Cxxj>o (_ T J-II 3j-aJ-U ^jQilu^jjj /V?-^ ^JJjLj jJilj 
^^jia Jis ^1 Cjjl jSl'q i LjJ^ui^ fj& 5-ml j i nil JlA JlLa ^Lt3 jj J l a «" 1 1 

. jljjjjlj (_p=jj,lj <icL>J,l (_yJ|j jLi-u-il 
i4_j_i^L5_«JI (jl» (J-j-uj JlJIjJJj_j (JLS JlJLIj i J 2 «JI jl Laxll _j-<fc (<sl»JI (jl 
^j Lta 3 4-^.jJ /, I c ( _ T ji i/_uoie •"■_" llj ^^ojjwiJI 4-S-^SjJI jLj-»-o L&jLjj£.Li 
i Lxiaji Jj ipjLLo ^Li ■ Jj a ^jjjiJ (_ T lII JJ i^ajJI /y3 ni ii-a-^ (_>^J-I t3j«i lt> at I (j-a 
3_ii3j-3j_aj 3ljJ>j_o I J j a (JJ-SLj ( _ t jJIj I Laj. JJsVI S-LojVI ,_£ i^i£i (_yi»-J 

V LoJlj^. I a I" 2j (j'i? i^lSLII 3J^vj_!l (jjSLifl-i V (jJ, I ■v*'* I ol-»- LtjLa£.Li 

. « (j-tJiS 1 j_« 1jj^S_) (jl (JAJt-ilaj i " > 

j Mir (jJlill jj-^-" i_aj i .I I .ta i_ i^£ Jl2^ . Li^K q ,<A dlti *_o J2<ll (jSLIj 
i«7-j^JI cjj^ jjfc j-ujj^s jj- 5 (j-° (fti*II (jj" Peter Ablard j^IjI ^ILu t(_, i ntj-aJI 
(j^La-^jjj^ljIj 4jIjJ »i olr j^3 Cj L^LuMiJ I (_5-Aa iUi u-r^ 7~$jl\ (J-"^ C^3 
(j^aLje-ial (j_o jijUj (jl t_ija_J ^^-iLw! jj-*-" ij' 'D^' (J5^ll i ii lit ^LJalj 

. LjjIjJ -" Jj 1 '"' J-^^-l (ji JJI (((jlJJuXI)) 
^1 , ^. A > I » (jul uaXlj nj^jjLjLiLaJI j^lc JljJIjJ.1 :*Vjji «L»jV C^a-ila J-2Jj 
(_p_o) ((j*— ■ J 2 IX I jl) i—iLioVlj (j-u-iLi (jol L<aJLlJ ( Luj^3j^_uI/) «Lu^iitjjJI 
iQ, S> "'J ^Jj" "j' (.H- ) l-j^Vj p j i a 1 1 -l (j-ul_i-aJ,lj i (_iJjj Ll.Ll.-vj-iS 

ij^^I (^^u (_y3 «Vjjk (0-2^. JL2Jj . ((_gj < in it <"< i ntjl (JlLo) SLUJI (j^jJ^eSL! I J 

i_2Jf 400j Lilt 350 (jjj La LuU! ^ c^^j < Lu>!_jj u^ LjJU! <»>«-* Jrh^J 
•" j -i j 2 »" (j-a Vja «(j-uJoJi,l» (JH3 jj-2j it_j^j>JI p V JJI Jjuj • ^ j 2 «3 4-tl t~ 
jtj j^Ljij_uji (jjjJI liillji Oj^^' «L^lj ujj ' '"^' sl-^ 3 ' J"* - ' ^J 

4-gJa-Lflj L^J IUU^.« 4jJuui^JI 4 j A i ^"< 1 1 Cul£ Jl2Jj .Jiiill ^1 ,^,^'-~ * ,-\\ U-» ^ 
i_ll_ua^ il (oi*-i ( _ > ^>L>JI J(j<U j_a j i^ac <il<u^ij^tj (jx 3jj£_a 4jjji (Jj£ (j^ 
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«L?t_uJ Juu Li_l3 ^ -^ ■"■ 1 1 1 JJt> iJ7 JLyi j^a^ JuLJJ i(j-Uj_» ^^JS CxJjLtlu ^ -^ ■"■ 1 x_lLIJl 
U n mi 1,1 (jL£ "-i^p- i_£jL£jj ' _i i a ' 3-aLJal (jVI ■" J laju T;~\' lilljj . i_ijjtl! 

°.(_ylj La 4_lL^. i_jjSjj IjLuiko 
4-ii \iii-sT1 5 i iiif>" tl <LuiLl^u (_£^£i <_jii 

tjg j i ii *i 1 1 I at iL>vual LaJjiuj 

(_2-Jjl ^j^-j-a^JLJ 1 (j^-jl£\j j mi^i 1 -* la * ^-j-ol^"! mi MjLc. ^u3 pjLiu ^^JS LLao 
ijl mi '"ri 11L1 jl jLiJLi Jj-C! ' all 200 (j-a ji^i diLa JLaJ . <LlcLxj>JI /aSlj^>JI 
^ «i 1 nj 4j a fral <1xjJlC j&^jLp. CjjjIcI JLSj .jjjUI *_j^jtilu ji CjLoj-lU 
Cj Ljusj-^a j -- 1 . U I j r I I r- joJj^l IJlj* j-^SLjj_o (jLSj ./c-p-j-JI (JjjJJI -" J b a 

cjIjLj-c (j_o (<i^j *(_,->• JuLs .SjLcLt^o ^1 «L>-Laj ji j<^^'^" jl (j-\_ijiju 

Cjj-j-JJ Cj Lx_lJc_o j (_pi_Lj>Jlj (Jl *t-\l t Cnjii mm i naj 3jja_*U jj-ij <Lul uijj 
(JuIJl^ Ij_il£ da 2 a ■" j * a J j I S II j Laie-ila LI se iaJI .JJi£. (jLSj id_LC.Lt>- 

. (97) <<Jl_JL 
«3 1 3c 1 a 1 1 oL_-uLlU>> dJLLb 4 .^ j 1 1 jo__>j-l_:j ' " La£ VI »l olr 1*111*1" J-SJ^ 
- j" » a >? 1". I Mijij . <__ij_»_jJI «Ij_».V LjLse-LaJI ,.1 1 _ -vj I j^'a <___aj_- ^--Jl 
i3j_lL__-. 4-Oj_»- jlj^ L^JLSj i 1 Jj-<"m 11U _U^_JL /. La 1^ i_pL-u (___5 dJa j_i_»J, I 
(_£>-»-' J-_>L_o _-Jlj (j^-Lh 1 (_r^ pLojJI -liLe-i'-' aI(jIjj j LaoaJI jL$j<-a (_-JI 
ajoUll i__^L_>J,l (___) ajj mm II «L__u_.'_M ojufc (J^>- -_)L-ulj_UI /tjllJ Cjj_iij Jl^j 
( _ 3 JLc (JjJ.3 mJ I I gJulSj ^_^sjj2 joJ 4jnlr CjULSJ ( _ t 3 cla-cbj^. Lai itLjajja ->" 1 1 
^j^l AjvjjJu CjLvLalbvVI Cj^Lv JiJSj jj-ijajj I (j-« mJI (Jj^ (j-« /tLi?IL>-I 
^LuaVlj »l it 11 (_)-ajtJ (JljLoj . I ggj 1 aJ (jj '*y ' "J IjjLS (jJ JJI (j^jJI iJ^J (j-° 

l<LxJ)uO 3Jj_C /_fl (jj MM «-l l3l_LJ>JI Jl-L3 (_,i^. (JL4X.2I Ojui IjjLflJ (^JJI 

JjLS «L4J^v (^ /o^SljJLZuV jljJLcLj JJ-jJ L*^ p flj i<iLa ^jJI (jj^Ja-b 

aJJk j^JLJ ^gjllVl t-ULAll J*»J 3-UlLujJ 3^>X (j^?l JL».JJ (jSUj . ^ijLcU^V 

jl «1_<^VJ (jjj (j-O IOJl^VJ J ii » II (j| (_ T i-C (j-Aj-lJ (j^S .4_UjijJI lJllljL».2l 

* jLSLjjI ^j_« mjjLuI 3t_La-l (jl (j^-4-1 2l 4 1 U-^llj ^c_L3e_LaJ U ^j-ul I n^-l Jl 4 ^-^ '"■ 

. 3-Cji^jJLl jsjIj^>JI » t\'ai 
3_Ji,L«JI i_!j^>JI Jljlj (j-a^^ (jjS (j,^ "AJjAI tSj-^^ (<sJL«JI x^l^ Jl^Jj 
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pisJI Sjjjjb 

(jl 3j_SLa ,jx. i4jj jJI 2 1 ■ ' 2 1 1 j£i>u Sji^tlll CjLjV^JI lI*JL? LoJ^j i<LuL\!l 
Ij\jvLc «LL*j>o 4jjuu3 ( _ 7 jj t i3jjjJI jLsoVI <-jj i a 1 LgJl g«"i ill <-;-*^=J 4iaI2JI ojui 
oJlj* (_ Ir (Jjjiij JlS 3JLL5JI (jLa ' la — II (j i m'kJj . 4jj jj| <GluS j_'j^~ (j-C 
(jj i"h < J ra^-ll «Lxjj^>J (j^j^m (Jia (j£. j^=-*^ CxJlS La (_yii1 4ja- o i nil «L*j>J! 
jj_« 1j— L>-l (j^_u_uLuoijl (j_« k **^3"*li J4^3^' c3"**" >tJ •J^_$ •(jr* 3 '-^" f^L"- 1 (3*^ L7^ 

4-i^.jj i iiU a I 4-ui o i nljJLl ^Ijj-u LLal /cjLjlII jJa^o (jl (jSL^j * L^ 3 " ^^3^ ^» ^- J ' 

V Ij_l£ j_l£| 3jjJJI MJ^' jllaj.? (jV 'Q"'> J? 4jj'Cim{* aJuuic (_£2? a I 
3_jjj_i 4-Ll-L2J (j£L«£j . 4jjy^_iJI 4JsLLa]| CjLLue-o lilol^v jLLai-I (j-o LlALlLo 
»' U j \ (Jjjj_«j ^ ^ '< a (jjj_iiLSL!lj ijjjjLlII (j-o (j^j^Lo 3ji£. (JjjJj jl 4jjIjj>- 
4_L>L3 j-j-C (_>^=j 2 1 (j-o f-Jj- >"-« j IjS (_aJi 50 <-iJ_p3 (_5-<kJ . 4_u-Aj aVLjj 

SjJi, (j^Ltui! <il>LJ3 j_lc. (Jia3 j-j>° jl»ji^ i_aVT 3 L^JLaj tj^ ni SjJ, (jSLcJl! 

LJLSLo ((jlS I i J a) Ljtlo (_gl ( _ T 3 (jj i"ij<J (jJJJI (jjJsLJI Ji^cJ (jJj . 4_uji 

.f-LxjiVLi ujlo (jjijJj 4Jj1£Lj LoLlLs jl i4jLc1» i'iu LLl«-« (J-"^ "^rl d-3-!-^^! 

(j_o i_aVT *j lii c j^c-i (j-ILi-i^i i nil jLsoVIj Sji^till cjLjV^II (jja J£ l^^J 

(_p (Jj-Sj (j2 |_,^.' i-AJJ jlj o" i nU J>JJ-il L^-La » 1 1 <aj Jlj-J Vj 1(JjLlSJI oJbfc 
/■ '<*>1jl (j-« -** la c * I -* i tuiJI ^yts^jj 4-ilN i n -" ^ * a ^>- 2i 1 t_3^_LiJl jj_a (—Sj-Ls 
. o ;<inlt SJjII jj£j ^Jji^ca 3^ljjll SliLUI ^aJLtJI 
(jl j Mill La I . 5jj1£LII eJJt )«-ix-i liJjLJuj (jl pjl 1 u (jj^>- (_gi (jLtujI (_p (_j-L»-2 

(jji 1 11-^j^jLa i^jjijjJI 4^LLaJI oLLajtA c^- L>.u>us-\ (jVI uj,.' ^'^"j (j^j-II 

/j 1 c (jj (Sj-fl-i (jj 1 la * (jjjjl (j^-UUj-ijiJI (_ 7 1^. p^^' """^ I <$y^J $1 1 *j. try 
(_jJLcj 1 J » '" a (_t^- (jj-tu3LuJ (jj jJI (jijg ' "-all (jJ^J '*^' Jl ^ ^-stLu/1 O^tH? 1 ^' 

(jjjdl (j^-u-ulj 1 nil (_7i^.j 1 L$J Sjjjl>- La! jut! (jj^SHjj (jjjJl (j^j^tjjI^pjjiVI 

(101) _ - . . _ , . s 

j<^j^3 jj ti 1 n L^jI (jjjn h_) 

(j^ (j^Jj 'OJ^ J^Li. JjjIi J^ (jL? ^^^-tu J£ j-aja i_2jjji ^JJ- 1 Li>*" Ol 

lil IJlj* . jLoj-II (j-o OUj-lJj (jl (jSL«j La (_ya (cSL»iL! dtalm LoIajLJ (jl (jjj 

(jlj A^l i n II (J->-l (j-« (^ 1 » II 3 - .' " L^~ J- 4- * -1 O' LLl L^ . «LLa *(_ 7 -tu tixJLjjl 

• ^ >J^ J-"l '-'ijj^ ^" (_gj mi j II (jjiJLsJ! (_7^Lc 43lj_ii- f-JJjJ (_jJI (_,< 1 nt 
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? i5J9J ji > I* 1 "" <J* 



gjiM*\$fel\ 



L^J d 'JJ t** "■ i ai 4_Lfljj j_LiLLa ajjijj (jlS j_iIlC ,j_aLijl Qj-SjI jj-a ,__cjjJjj3 aLi_uj 4_iiu aj Ij.i.uJjj3 (.1 *J 

^ Jj$lo ^Lj <d <jl£ c^^UI <j>^' t>* l£)^4^?' O-^' L^ V^^J j*^*JJ J-^L"' O-^JJ-^ (*A (2*) 

. jijjl d «j i Ull ^^jz ^J] Ojljjj] ^Jti 4_L)l_)j (_]} a 4_JI ojLJu V I a . 4_u_jjJjJI <jj_Lajl 4_Ja^j 

^^3 4-u-uLLa SjLj Igjlc t_*JjjJ V tj^JLA Jl>- ^jig (JULI i_>°'j ^Wj 0' cr^ 1 <jj^^' '■^ O^'' ' (3*) 

jj^lj 5jLjj Jl-Lc jjjjJLI jsJlju t j- a O"^^-^ f'_3J~^ J - a tj^ c?^ J^' 0"1>J lt^"' -^ -^Jd lS' l ?H!>^ 

-JU 

OjLu&U) dual (4*) 

^£ ^J Lea (^JJI (^j-ji^yi ji ubSaVI (JU. ,(1834 . 1766) Malthus ^^pJLc ^J 4_u^ (5*) 

-Jj-uJJ! Ju_L>J t3d>^ O^ 1 (^LaJ' jjlS-L-u JJlC (^ /tjJaLCJ.1 Julj^JI 

The Village Extension worker (6=i=) 
. JuLa LiiJ ojjAs*. {ja ^-j-selxjjj CjLu cassava : l^L_ulSJI jf '"'j^j'tl (7*) 

. Millet (8*) 

.^.j^jLJI j! (jl^t^Vl 4 i mi j cjLu (9*) 

. Imperical Chemical Industries ( 10*) 

jj -4jjLu <Ltla. ^i DNA LfcLiJ jjja fr Jj>. J^^l * J ^" ' "" W^4 Cr^^' UJ-^' ^jjj^ j-ir^ ' *) 
L&LJj jj_a J-J^' Ji <L^Ji-m-l l_^_Lt^aja 4_u1_lJJi 4_jJl>JI oAJt> (d)l_Lp-) diLJajj-a ,j_a '*J^>- 2al Jl>-G 
(d) La ajj_a aj^) Cj iaiLj-u-a *-a _L)Jl>- ^j-a T-LaJu jiu L^S-Lii «_a 5 t j ^ * I t I CjLJjjJJ 0_L& AJ-^J r*J ,_>^LiJl 

.(1993.4 ,3 (jjjJuJI -a>lJI 4L^c:jA:i) a^Lill SLiiiJI 

-4iiLU L^jL^I (^! (12*) 

. cj Lc j^iJ>J, I J£ foA Jj-*-<u L^-Lu Lw3 gj!>" ^^Lh l5' ('3*) 

. Ij ,,,-k d_U j^'-ViTI ^^ J^ 4JI ^il (I7S0 . 1825) jlj>L j-uoU-o w *j ■ -j « (14*) 

-t^-JLIajVI 3 .^^'11 j .^.t- ^^Lujj a!o£.I JljvI Titian (IS*) 

. A JJ I ( _>l3 1 LtAJ ' I t _jJ_ojJ (j Lis J_ojJ I ,j_a f- JJ (16*) 

. (cjLLhjJI) olij^il g>«« o^»J.I (17*) 

aJlJlj 4_!jJLjI '**'! >l <^-wtl i uS>J i ljjjJ 1^3 * 'J i *-^'j9 tJ* 3 !^ 8 ' <tcjjaJ=-a Lia-il-q Ji LJJi (18*) 

.Down's Syndrome (19*) 

. Spina bifida (20*) 

. Cystic Pibirosis (2 1 *) 

.To Code (22*) 

.Infect (23*) 
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piftJI 6j9jj£> 



. Ll<->-uo 46 t^f L>-jj 23 jji (jUoJVI jJii cjLij_uaJI jjiii <jl *d*J Ii] (24= 

(jj-a LJ. I 166 ^_ye> « 4j_u3jJ, I 4jj>- aJ ajj_mJ I » ! Jj-Ju^a J ^il t daJ I ^LaJj < <^ (J& Cj Jj a cLkj-iuTJ I _LA (25 = 

-i-sljJo^l^ 4^>-jJI ^ <Uu-ua£ CjLvM^-LjJj-^jj (j j ' ^ c ■ . 1 1 j Laj a I j-Aj Huntington's Shorea (26= 
aL^o-^->U 3 1 1 ■ a \ I s I '^j. 1 ^ (*jlI1 Cj Ljj^ j-Cll^uj 4J^? antigen I I lixi -■■ « i>\jjij_JI I JlA (_ r *-«-aj (27= 

. encode (28* 

-placebo (Jni) (^-c-Aj *Ijj (29* 

-tar sands (30* 

-fast breeder (31* 

.load (32* 

-boron <j_?J>^' j' (33* 

.positive void coefficient (34* 

J-i-lj (jJJ U^JI^-j^ <jV .J_cLalJI 5-Cj mi j A^jtlJI (jic JulLjij j^lJI (jjfc j^jJI tjUxaS <jj (35* 

. reacton years (36 

. AjJI (jLLsj-t-u fljjl (jja f-jj J-iii_5 (37 

.^jU,,.tl 3jl».|j {y* 424XiX\ 43 Hal I <_£l (38 

4£l!&) ^-u£ ~U,„ ^^ 4iljj-a SLuUJIj (^aSl <&lj£) jjt in ^U... ^^ 4iLJj-a (j^J^' 4^LLaJI (39 

. 4_uli]l 5JUJI fjt j-±£ jJui l£JU$£ (Jj9 

^ ^ « j j 5_j_a^L._uVI (jIjJlJI ^ J^>JI o^-I_5 tjjjiil! p j 1q " ^jUj V a^L_uVI <j! 4JLuL>JI (40 

-*5Jut pjt^"tl 4_iLiiL <J^Usjju (j I jll I Lut t 4_tL>J,l JuJLSlI 

-gravity 4JI_2j (gravitation JSUij (41* 

.(^LjI dogmatic (42* 

.(jiii. jLa^JLj ' iLl^j (jl ,j_a i_3jJ-J1 4_<ulj CjJIS^ lJ9^c Cjj^cjjI 4_ij_jL>J! 4_ul^o. ioSljjj (43* 
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jy&<W& « 



(i*) j t ♦ i . 

JjJju t^Jla (^lll i4jj JJI 3lji<?tl r-ljjj ^yk: (gl niitl 
»l oUII 4_i3 >-j i ii js>-\ ^L^lm i Ljj^JD (jLtujI (—ill <ila 
.(>LJ>UI SLljv Jl_2jV jLa£: rlail ^yJI l><i>>Jl ^ 
1 _gJgJjj'C i nl 4 i ~ -1 ^^SLaj ((SjjJa-i ..Vlj (J^-jJI » LbLlSj 
(jjila! i^JJI tJr JLajJtl\ «L3Lifuj^l 2 .^aj ijl^Ja'i/l <— <J^C. 
ig-Ui-^ j J i in<l? 4 oi ill <jl£ .(jljmtl IJl^J jLlaJI 
Jl^.1 ( _ 7 J& ( Lljj-jJ^j^ISLj) Lj-o-j-J I j->- J-«-«-J o^J 

JL^I(jl 1929 aUi ^ jlvj aSj nj^ v^LuLiltu^ 

3j \j^'»«tl CjIjj£J,I /ajjlj^v I jj'a tliCjj (_ylll jl-Js"^! 
(j_o ^Jjj -ij-"^ . HJ" ("Hf- 1 " 3 ' (p ' uSjay-JiLj i nil) 
«Lj-2 Ja-a-V nJjij^-'VI J « a-j Lo i4_Lo ^j a I ->" J (jl 

2 a^laj 3-*J3j |_j|j (±x-p. i(ji-nll i_xJL*j VI uliljjSLl,l 
4_Lo /yAj^aXI J}jJ.I 0' i— fljSuSLs i(jjL*JI pjj JjJJ^. 
(2)SJj . 4ILl«JJ (a-ulj^JI (j-o plj-il 3jl£,_jxJ i_ a3jJ ijlS 
cLflJJLXtfD 5^_A t^JJ-o 0>-*^-> J^t£. Cj Jls&j ^qJ I JJt> 4.3 1 I il"S 1 
4_tu_*u ^_A JljJuu (Jjuu /cJ LoS t/_ oUII da i uaJI ^^JS 

J_Aj) (j-^ Ml" t"i I n ) \j f-p-J Cjl^ i ( n * I n"t JULJJ 
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pisJI Sjjjjb 

3jU,l 4JI la, ' 21k: I LxjU dJbiiiD 4_ui£ (_5-l^- 4j^Loj (j-° -5J^.J C^-£ii J i^aaej i ■■! 
. Lkjjljej ^^£11 [_g j i j I a I I /VjU^ Ij 'Jj>M CjLJjJLc, (j-o 3^>oLiJ! 211 «-dJI 2jii'ill 

1 1 , n't^a (j^- >L*j rMM^' ^'1 Lajj jJI (jSujJI q\£ £j\s>- jj^j 1 1 940 j-jLo (_ySj 

JljJljlj (jJL>-j . £j\j!l£ d_uL»3 /_^ sCLudkl (/_ I nSjS jILij" I nil) 2jjJL»JI CjIjjSJII 
<-.ltVa . 2^>JL»_a ^jj ^j^a 3_j^LJ| Sjuj^I i-iJ>Jj I j'-" SjujI /_i (jrull Sj-o^Li. 
diij tl<JLSj .(jJllII f^e" (jr^ 3^>JL«J.1 j_i£ CuLaj SlsU-a 2L>JLfLt,l jljanJI 
«Ll»-^L»JI oljJS (j-o J^SjcSjIj (_5-Sj £y* \ ' " '.' (_j-^ (Jj . -»~-t| ^3 ,-iljU-^.ll (jjjl 

(ji (j-<->- (_y2 I LjiLc N loj 7T ipl'^ 7=-J-CaI (j? SjJEjiill Llxjl£j . L^J J J la j V (_ylll 

.^ oUtl da i --j 'I 7"jL>- «u^J?e-« CaIIq I o ^ *N rt jj (j^-^J iSj^^ si o < nt 

(sJ liU JjJljlj (2>j-jj . <ial uij^I ^1 g- Ula cj^LS (_ylllj '3 ' ' ^"' J ^ * ct-^' 
i_aLifuj£VI <-i!j3 4Jl «_aj ."isLiij^l 2jo it I <* • oAJ ^-L«l3 (_ji»- Vj jl»-| i_3jjuj 

(j^e-J (_gjJ!) (j^Jj_i£l_a i_iLlSj . Ljj^Sj IflK Sj ^ mi 1 1 ) '^^ JiiS ijjj^i-^U 
4_i^ ^lajX. i«UILa u^aJl ^u-a i«U ^jL-u L_iiJj_a ^j-* J--*"* ' 0~^ J^ (" v ' ,/ " 

. \ij>L3 Jj!>4J SjljIjJI 3_uljJI SjjimII 
* 3* ° T" ' SJljjlj-u 4JjL«J (JLilal sLuLjj l j H a «jLjJI (2>J^i' ?? iol^ jji 1 1\\\ (jlS 
SjJaijj'C i nl 3Jj ■»■ U , .. (3_5^ (»J^ 800 jiaj 3^.jj^ ^^3 ( j7n<'tj 3_iljJL!l jjus\y\ 
l _ r ^ La (J^-J 5y— Lsla 2 IjAU j^Iaj-o (j\J_^fliLo ' '" ' "•^ •7'^iJ^^ LijjjG «I^jl>- 

S^i-VI ^Lol,^^ liiljj ia^.jj^JJdjjI^JI^jkj.L^ 2JjL»J^£[JI (JjVI (jl^ 
^ ^ jjoa ^3 i j^- J ^ L -'-"_3^-*- u ^' )} tl)^> 'OkJJJ ^^^ /c^JJ^p ^^^ ^ aJ c- i jI M33-*-" ^-*-*-^^i ' 
(ji tir 1 -* - ct^ 1 1 <i U~t (j 1 n~>-lj (j-^-a-jol^i (jJ^i-l (j-UJaJjjSLu! Ij i n^Lb (jl ^(jjlr 
(j^J^ijJi g" ' 1 3 i_U L«JlJ^:j .(I^_lL>o1 Jljj?c_a ^q_A 1^jL>oI iJr 2 A ^ i "^' ' ^ -n 1 a * ^ 
tix-Ljv (JJl-cJ (_y^ (j"m*_) (jlS (_gJJl (j»Jj) (3ri^ '"'^' wH^- <: ^t^"^ 1 (3*" Oj-^ (j-° 
JljJulj (J '^*^j t«UjL>o 4j_ujJLx-i (^jtHJl (-LJLlAj ' d "j J ■"■ «U (j^^ * -^ Jo (J-4JLJ 
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jLS lolc 

' jjjjJI <-^js>- pVjjl (jlaj^v jJitj .AjSLj^o^I ■ U j ta ■•- 1 1 (j^c- uKSi-nkj^lr 

lj 1 1 ii^j (ji (jj.5 (j_o 4-jJ-lIjj'C i nVl (jAl! AhjJS (_yi c-jU"ll ^|r tiiIaI^ S^i-I 

(_^J i4jSJlJLJLi (_^a>!l (_y^ lj-&La jLi-3 y '«il' a (j^Jj i LlSj^sI "-JJ-^J- (_j-1I I JjI 

A ,", ", , ,. gj < . U 1 1 cLjJS (Jj^-3 Jijla *m ^JJ SljLj-a ( _ t 3 "-7**-! illljJll (_£Jl3-I 

:«1_LuLj (_yi 4j^Lojj 7t i gl'a ^l^Jo-oi Jl»-| JLja JuSj 

tiujtJ 4jLo. 2<jmi ^yfl tl<SLp- Jl3 ij-&UaJ! U& SjjinU ojl^j L$J 2JLo V (jlll 
0jLli.L3 . 77-^^1 ^1 Jj-i^a^II 2-i^aji «Luljj Vl L4I0 (_gl (jjj (j-o LcSLs-a q\£ 
(Lj^jSLJI) jajjlj^>JI joJLc ^1 tl a I j * a ' I jaJ 1 4 j j ta «L<-ujjJ, fljl dJa ua\j i4~'t$\. 
4_ljIjJ,I 3 a \l .^.1 1 j t L*-a 4-1 LaLs (_£JJ! i_)-a-»-!l 4 < j 1 ta j "-^'j <iliJ(jJLi OJLaJj 
ijSUj V ulil JL9.VI ojufc J£ i ( j^jJI (^ I Lajf S-oljll 3-a.sl uaXlj i(j-«jJI ^ 
%—u^\ L£_l3 t_^-J (J I La J^>- (_2-JI Lu S LqJ La_ll t4J3_}L(^a_a JJjj?c_a (j^Sj (J I L*iIL>. 
(Jj^>o (_p /_i 4_u^J,l 43jj 1 11 a ojiitjj (j! i 7 >2l1 i_gjJI oL>o VI (_yJI j J i""t 4J2I 

.«uj 

2_LaJI S-ajJuJI 2_<-iIajj<JI ili!jo.Vl ojui Jjl tUI jJjj SljLus C^jl£ JL2J 
dlli Jlaj 1 L-LlIj" 1 nl I Jj' - ^ 250 DjjS CjjI (_,lr J j . ^ — 1 1 «Jsjj (j'i/ 1 Ij^jfclia 
Ur^ j_iS al 4_ji- 1 /j tao- (_yi^. jj 1 inl J-cJL I tLLag i_*J_p jj-2j ?t i 1 3 (J*^- 1(JjJ-Sj 
S(_ji- Jj (jl 4jI^. 4-Lgj.UrJ I j ui£ ( _ 3 JjVI (jj-ll CjI jii uu 1 na (j^ ul (jSjj L-JaJI 
.^jLa l1uu_u /. d uu 1 ■■ a (jjS j t n 3ljLJ,1 Jjlj 4_il i £J mi 21 
J S c (_5-a-3 .4-jJLc CjIjJl^ i^ji Ij-iLS ■" J » j 1 a. 7r i 1 a S^i-VI (ji JJ-jJ 
J J 1 "j Lj-SJa-La Ljjj^j 'LjJj-a «jLS^JI ,_p LlulS liLiill /yjl aia-i^a 21 yr i 1 3 
4_j_jJaJI (J-A-i^al fljj II (j_a ^LjLa LjiS J J a. (jj-i (j-a ■ La a >. Jl^S . La^S JlJ 
Ji JuLia a. j 1 4-uiaJ I CjuLaZLa^LI 2 ij I U 1 1 4_lJLu^UIj 'Luu^jJI <"" sella LaJ lj 
(_gl (_y^ I ojiia IjjjW (J-aJU (jl 4gc Llaj 1 uU (jlS «Qjj/IjJ 2jL^J (_,-3j . JjI^j>JI 
J^>-\ (jjS t (ji '"«■ a \1 ,^1,1 Cj^LjIu (jSJj i(jjL_LJ '"''^^ uu ' ■■ rt (j-a ^^ ^ ."■" . .. ^ 
2x.Lci5l (_ T J-« ; J i_£-3LiU "ij^J (j^-^ •^i'- a J-^ LSj'- CiJUui /j a uu 1 u a (_gju j»>=>i 
IjLcLjia (Jjwd! ' alaj til! jjj .(JjjLSDI (Jj-lI 2j^j^a 3ljLiA tcJj (^ (Jj^aJI ^ysj^ 
2 -^ ...^11 1 J_A (_>>•.} <X£j « l5J*-* t^-Ji-J- (j ^ '"'"' ' " rt (_^ ^^^'"'1 p i n^ (_ T 3 LjjLj_»_a 



125 



pisJI Sjjjjb 

LLiI cCLLi^aj) (jJ^j i_£Jl!I t — ^L) <— i_g_>JLt _^-jj-aJI •" ■ ilSJI dllj (_yi^ (j 1 j j_* o^ 
jJLaj 3_j_j-SLa cjIj^j (j-° ' : ^!-2 L*j i4_Ljl>- ^>- (_y3» i^-jLSiSjjj (j-o (_gj^>J 

4jj/Lijv ' ■ 1 J" 1 LlLJo I n iVi tj^ LoJ^£.J - (( t _ T \ ?T -» T 1 jjdJ (jjSLj La 1 n 11 tl i(_gjLo 

(^palj-ai ^^l \aj 1 nil (J-<jX. *_<_u^J (jl j_ljJt£. J^9j t< JSJJ Si ' ^> 1 1 NflJ ( nil 7-L^J 

jl 2 _. Ull II ^^xjad! jLiall JjVI <t^-L2i! cLcuiiJ <_,!£. «Qjj^>o Cijl^j -lij-^ 
*^J .'.' ^ij^ lS 1 -^' 5-tAaliJl /. q-»-II \l <>it I ^^jQJI <!>-LaJ (j^Jj ' <: ^<^■ (j ' a 33 

I mi J (<sJ j_«IiLJk! «L>-L>o (j_o ja£.jj| (_yl^.J • La^-U (jl£ ^ 1 "^' (_,i^- <Uib 3j-o 
JqJl^JI (j_« (Jrr-^ -iJ^- (j-« ^>-k ' 7~ j ^ " Cxjl^J 7c-j-U (jl ^u-ptU ^, jJaJI Jjjj-aJI 

J-iJs (jl 5^=_lUJI cjJLSLs .«7t_<j<ljJlj .U'al ^t I (jj^JLl jLuJI (J^s (j-o LuL2J3 
4_cSLxj V 7-LaiII (jlj I * '<" S a ciulj 0^3 . jjulJI (Jj^ Lx-« jiiSi l-ij-^j- 'j^j^j"^ 

Lx-llj 1(JLjl3 r-^ic L$J (j^J («-! SJjJl^. «Llojj^»- l j^\j^a\ £y> 1 _i 1 n-r^ S-jLSjJI 

«l2j^Lij (j^LIj I jutLv (J-«-*j ^Ll*- _>*■! ct-^*" i_r^ ^3 • *3 "' Lj^ajl '*-^-* J 

7t jShll p 1 n^ (Jjj (_£ jJI j-A "-I^jIj (j^J *V flJUfc <-1!<-jjI cj-^- '3jjjiLija J^ 

(jL^j . g- I I a (J_«_«J /oj^UI ^LSLl.1 l*1I ja j-3jj lSj'- | - ::j - 1 1- j - u o ^ '"'" ' " a ij^ 

jj-^tj^o)) ^"2 4 1 J j * mi LilSLa cl)^ 4JSJa tcLkillSLa 3j-l«_ci3 L^>£- (J * '"■ j (3 ' "^^ 
5-i-Lta-3e 1S1JI <JliLS^L«JI jj-»J La «L^ '(^^ O^J^- J J.' ' " (^ <^p-iiuil 3^-^' 

. « <_a>Lj-J 1 ,3-a Vjj 2^=j>i! 

i^jjjal 4jJ,L«JI t_ijj>JI jJt jcjjIj^>JI (oJjlj 7r'(ti\°i (j^a^ajej ( _ T 3 i _u 1 nil (jl£ 
^_3 (_aj_2JJ j-j-1^ ^j S, 1 ■■ c /. a '^" 1 •■ a (^ ojJI£.Lijlaj i -^jIj cA^- ^3 *j ^" a 
5—uiaJ I 4jjLLaj^jJI A 1 m njll CjjLji j "1 mm I ^j^ill j»uf JlJloj . LujJ^j 

i7-Jj^>JI <tj>JL»_a ^^3 (2 \j A . II v^jLjlJLo) 1 " < I j j U 1 I 5 A\ xaj \l *~,r- VI l/» 

I I ac-j-a3 j-jj I Jij-i^JI 7"J>>- (3*^?° '"'y J .1 d< 'J'^ i f"J ''-^i>^ w 3 '— *i'J U^J 
( _ T i /<s_ljIj^>JI J "1 ii "t (_yJ-II CjLjjLijSLII (jl (_yi i 1 j mil I j ii iSuSj jl l_Jjj^»J 

jla jlSJ .«7-Ij^>JI ^ dili Jjls ^ J^iij iSiJa (JjLsj ^ jLoiVI <^j>pf 

JJjiJelLl J-o^ll J J I j»LS Jl^S . sCbtJ (j^a (ft^-o p 1 o3 (Jjl (_j-ll /T "1 1 3 JIJjjJI I JUfc 

LSjjI uLajj (jjijjj i7-j^j>JI /?-*i- (2>c 5Jj|j mil ((<ijj!j^>J!) u^jSLJI «u^.jj 

Cjuji (Jj-Sj (JjjIS il*LlI^jj£J| ^j^q-^s ly-jxaXI t-j^>JI ( _ t 3 i " 1 1 j j La U (jl (_,i^. 
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( _ 7 l!l i L^pSLJI (_*J_pjj ><* . ,.,;'. jjx. /n i n-»JI pLaj (jjjL-uI ^jt (_yi!l - I i^ajjil ajJI 

i_al mi'i^I 3jJ3 ^1 1 _a 1 m nl CjjIj jLjLS .(j*h*"I t4ja- i m'iVI ,_i I j • u-flj C^aa.? 
4-J-LJ3 tl 4 1 1, , iij.1,1 (j-SUj i7-j|j^>JI «Lj>JL*_a ( _ T i j_uJ>3 «lj^v 2 «lLt>- jt'ioI^ 
I at o"u nl sLJa^/l (jl Cj|_>J3 LaJ^jLC Cj-&,sJjj JuSj -S-jULJ 3j-a iLiljii. 3iksL>J,l 
. i - < I j j t- 1 1 ^i QxjJI /ojj^>o (_gi) Septicemia I j <i j . im"j i nil ^^.cbj-a (j-Sa- (_y3 
4_«_Lal_i ■" J &lj aij «JLLaJI ^^j i nil (j^Jjl i ii 1,1 i_2jj| uj *■' Ij- 1 ^ c^S cr^* - 
I jufc (jLi (^LsLiJI -i & 'I T.r-S tiilij i((jljiaill duj) CjjijjJ^SUI (_y3 S^j^'" 
lr j^-T LcjJ- VllLa I jufc (jLSLs ./a^jLjj f^ /ajjlj^>JI J"'-^ i •■ «U^£UI t—£j\\ 

(J^SO CjL>JL*-a (_^>-l (j-O (<S-iaLU3_>-a (_y3 <_llju*JI (j}L>JI (_T^ sLJa^l -" J 1 ' <3J 

. SjijLcJI sLxjJlC LvjjIoj ct^J JLulaJI Q \j jul] L#J 

^yJI <L»-L>JI g- i o I'q (j-ai (_y3 jJj LlJjJ^j ^^a (_^.ji,l ^^vj^sJI jjJs (jl 

d_<-». -I i a j j II AjJI Ouji 4ijjj d<J3^JI (^ iiJ_pjj 7-j^>JI ( _ T 3 J-iij j J La a 
^^jvjj i a . ..Vl JjJtjiiJ luLS (j -1 1 i iiijlu (jjvj^sJI CjLsJIjla cj-Ij' (l>~i • ^-l' JL ^ 
>Ljjbaj (jl (2^ I i unit (jSLo^ dilii V^Jj iUi n-a.3 (^lill Jaj Mill (j-2^>o L^j L-i 
. Lolc i ■"■■'- (_ T J3l f_^\ iJ-'-^J i3.' ' "' '— J ^3 i_r^ L>-LlLo 
( _ 3 -3 j<s_ljIj^>JI (jljL_i_o (_j-3 *< I i c pr_L«JLa (Jj-olj i<_j^>JI i".(j"nl LoJiJlCJ 
d ^ " N rt cj"ljl Cr^i (J- 1-3 ^ Cilj ' < " C-)}i-j Juljj . (_£jLa LluL_u ^ A ,"■" , ,. ^ 

, U j A -^ 1 1 t g- ; 1'^ /-.I t^^M ^ j","a \ (^SLIj ' _i La 1 1 7^JjLj Ijjju (jl I i J^ j JLfl (j^ll 
dJJ jj idJJi CjjJl^*- 4_Lflji ' ai^aa (jc j^cJtj ij^LLij^jJI i kgcaXI ( _ T 3 LjJL>- 

; (jLjC JukLi 4jIj^j (j\Jjj&La J^j uu i n_t 

i^LlII (»3j1I I J.'^~J~ ^ Tj '(J-»^ (»JJ i_P ^1-^ cr^ ^"' i-aaJLa i klajl CLu£ Jl^3 
ij_& Lol . (_,J SJljLs I g-L^ Jju /<sJ (_ 7 i!l CjI'iji" i ii 1,1 jjLJalj l_* t uLi'^I ^^-ojLS 
(j^ i ii q->- jl (juujlj jaitjj (jl ^1 Sj^Lj ji (j-icjj i n2 . .^jl'iji" i ii a tiJ_pj (jLSLs 
L^-lJI j la Li «(_yji (_p (J^3 (jLS i L4JL0 (_^aiJcILtl JiJ^J t^* - ' J^JJtJJ i4"ji" 1 na 
.(_a^Jl_o j-JC jl sla-Ll I i " 1 h \ J *(_yji I JjQ Lxj Ji^ (jLS (jl i^j-jJ 3Jl>-I^3 3Jl>-Ij 
l1*jI 4_5c_lLcII (jl (_,ic .^Jl L^j <1^v^j (_jJ-!l 7-jijJu 4"^jl .>» ^ J .'''"' ' "' C'iSj 
I Ji-ii (ji*- H '*" _jJLjT C^JS I Ii a Luj-a (jLS ^J 4J2 iJL>. (_,ic (jLS joi l!*j!DJ 
CjIj 1 na^/l (_JJl»-I (_y3 «LaLS(_JjJj)) . «(j\J 1 n'ljllj rfujj^-illl .(j^ojIajLlI «Lj£Liiuj^l 
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I g jjg ^ ' * 1 La I /cj iLl^^jl ^j^* i J 1_A1Jl>-I ^j^lSbJu t4jLu u i nfl (j_« (j-salseoJlj 
iJr J\-»-i (jLS (j^->- (_£l i(j^C^jj_ul (j_« < Ij-ilJ La J_La «Ld_»l (j_« LLaLis_« I flo3 pjj 

(jLSj ./C_Jjl^J>J1 (j_« ^ J ' ftO ^J 11 ^ Cjl^ <3»"< I tl <1 1 ^ '-*■» rt Jj J k J I (jlS .TtLJjijjl 

jl h)jLlL (j-a jl jjHiJ,! «lj-fls (j-o Cj3I 3_jj>J_a j^lC CjujJj L^JI Tccial^JI (j-o 
ljui (_y3 SjjLJI 4 o i nil CxjLS .<_*j^ja PjL"' (j-o CjjI tlJj SJLSLlI! j-j^. I j"'*"*' 
La-Lj-i i ( _ 3 _a_i'i(l JoL>J,l 4_»JL> (j-° MJ-^W ("hPlj- 1 ?* <-^Lufc tj^J («-l *W J3, *| 
I J !S Ij ijojjIj^sJI I Jj" diXJ (_J^>-I ^ 5 La ' " I j'"* Jljju (jLVo ( _ T 3 ijJLufc CxjLS 
Ij^c 1_«-j-3j .jjiLLaJI ( _ T 3 SLpJI 4^jJlCj 4_l>-L>-jj 2'al a •"■ L-j-i^aj CUse-u^a I 
. «\_l>- ]}j_4J «L4_iLc CjIj t»"< i n a (j_« <— ^JLjjj «G^J3 i _ 7 l>.Li j_<j_iJl (jlS Lciajl tfJUfc 

^_4_ul (j-« (^tPLH**-^ ^i f-' - * 1 L-t_ui ^_iHlJ Ju3 ^_12J 2l JoL>iX1 (jl TS-iiDl^jl (j_« (jLSLa 

.((L^L-vj iili«j (jl 3." " cy-*-" '("tHO - ? 1 ^! ij-* 5 i <LaIajX I i>Jui Jjlj «blj i4_>jJL 
(jij i/a-<jlj^>JI (J^o I laaJl (_pa.uj| j^^Luj «_ojJlj <_iL*l!l (jl *t i o I 3 Jp-J 
Cju|^-jj>JI (jl (j^ i_.c-e.dj -LL*_~- LxjO . tUiajaJI a jJI u^L>- lS^P "^ (_pl_9---->l 0J-a> 
l_Lfls (jl -----) J-9j . -LlC (jjlbtjj *_ui->-!l (jlS (_gjjl (_-JLlLI j J La 1 I » ' i -_J I j . ..." » 
(jLcJj «_ojJlj (—flj^l U->Lj-_o jjl (j_a (JjA^ J-*J (j--->-i 7r'i<i\°i (j 1 -! i<_-j^_o jsJjv 

(j_« (_2_A LlJj?e_l1 (_ 7 ^J1 ^-ulj^>iJl (jl Ll^JJ Jl^ . ^ j] ( I) j_p3J_<UJ 4 1 I I nil ^j3i^>Ji 

Jl^j . Jjv! (_gj Jj V tfj^p- (j-o 4^jJl!I (_,JI CjJj i n"t Ji^ CiiL? L^j'j ' ^rP-J p>J 
Bacterium ^m jJLlISLj ^ j3-J-^ ^°J4>^ ' L' ■ t j^~ ULc (jL? (_g JJI cl^lj Lai o m 
iLysozyme (ojjj}_J ^- i <i La i Jul ^ 3J^^>J,I Sjjjll SjUI (_, o . uj Lysodeicticus 
i(j^ 1 1 ii i j II 4.31 liuSl Jju (_ji>- i3 JjJi^. CjIj'i i ill 3jU,l ojui (jjjj Jj jj-laIs (JJa JiJSj 
^ I J >J Ij La ' (j-^-Ij .3_l^>.^Lc. 3_«_l£ (j£. j ii i n" (jl L^J 7-Llj (jl J^Li dllij 
. I J It* -Lj^p ^5 I (j"m ftLa J^£ i a ■' : "*'_ l raJ (sba-pJI ^LuuSLII) i l_j_ajfi_aj-J Li 
'"'^JJ 4 j i nilu I n ( nLa- (jlS ((^Luiji^LJI i_uL-tiI) (JuukVI I JUfc (j!l1*jj j<sj 

SjjLJ d_a^j^v «_uajj «L-e_uj LlSLflja tc_u-oI (<uJj^_lLII i— al iSuSl (jl£ lilj 
(j^l i ii i j II <_aLiiuj£l j<s^*o Jl2^ i*t iol' 1 ' 2 i a ' " f_j\c <ju>JI tiili (_jJ*>- <t3j|jj-a j_j£. 

' _ „' ^J jj ' "»*i| (j^. SjojijJIj «LL«i>J,l j-±£- <— aj^^JaJI (j^ /?j>° tj-^ 

(jlalj-a'i/l p I < I 2 j"'l tajj Jl 3JL>JL I (^ j^>.jj,l 4 nir^j (_y3 I J '"* ^ i oA!l Tt-Ula 
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:j_uJj <J\ 1929 j»L«J ^yjj^^JI 
(jl^ -S_t \j^;.ll cjIjjSUI (j^ variants (cjI^jLLo) ^^i^. Jor I c^ Lo-Lo» 

(jlSj ij-QiJU 3-LaJLa (_y^- uJL»- 3x.j-u3j-a OPim i nl,l JjLxlal l j H a .JJlC ijJLufc 

^j) 1 u ^ j 1 a . 4x. j_lL« («Uj^SLa) 4jj-^je_« ' - ) I j i ^ *" q * 4j^1« t ~ . Sc 1 1 f~> I Q ^1^11 
i5j_uSJ1 Cj^UI ^j aid I CjI^ o»"i i n a ^Jl>-I (J^>- 4_jJj^2_ulI1 CjIj^SJJ CjI^ oil i na 

tjjj- j Vi_i i«bjjj^j (_gJJI (_gj^j>J,l (, i >n" U iL^pSLJI sLxi^. ^jI£Lj (_ 7 SLIj 

Jl-o-Jc-iJ 4Jj£_pjj iCjLfojl 4 "j La 3 (_£jjl.i (jjaj^s ( _ T 3 4Jjjj-ajj i y^- 11 *- LJSj-o 
(jl 3." " (j^J^LJ! (j-o i*ll i in SJjJlC CjIjJ, A^i^JI QJ ; SjJ (<s3 . I-lo^L* •» j ' aJj 
SjJ, ^j^e-L^aJI Q^ lie i uj \jul>-]j . I g i "i* * ^ J ' a *" o 1 ' «L^jL_u d"i i i" i na ^^jS ^) " 1^ 
^j-« Olj i i n 3 JlC Juljj ,*j i n -»J1 3jl^>. ^^^jfc 4jj1^>- <Jliaj (jj-3 ^-^ 0^e-» J 1 A^-J 
tiJJi (^ g-xS l"H /n i.i^ ^ Io£.U»lA jjK i^gJJI ijj-A J-ILjjIJ Jj^- vloL-JI 

cjIjj^HI I j xa pjj 3JLj_LLt^o j j ''"'*•"'.' (j-^l i ii'jll i-aLiiuj^l Jljju ^T icJsjJI 

(2) 
tils i pr '< o 1^ jj-Jj-l J'ljM i ii U jiJjiJLJ l^-l^Jj ' LaLaJ 4JLi^_LJI 2_Up 4j \j*'.»tl 

^y^JI 3_aLiAII 3jl3jJI ^lij ^ySL! ij_l& ^le. <jK i! I^jjIj ^1 ij-fl-»J! iij^ej 

i2jIj^£UI 4_^3 fjjj q\ <_kf-^ (j-se-J-aJI ^^-2 (j lit II fjj-J (j' ' g ' ^ \-&^>-J 
ij\js>- ( _ T 3 J-«-y ^i (j-"-" l)' Lj-^J -lSJ^' <^K i"ia Lui '^'j 4_cSLtj i^J la-S-L«j| 

(j^. N i^'a (jr-^^ J-° M^ Cr^ '- '"*^_' 0' g ' " ^ (jr^l ' ,«tt-» 1928 aLc: ^ 
(j^Jjj u>JLLa^l3 Js>-\ dllj ^jlr oJlcL^j i ^ . U 1 1 CjLiLj£ L^j^j lt-^' SiLcuJI 

(j-ojl^-i ^-^>- 1 J^J « d "" a ' rt (_^^- 5^1t_»_a L^S^jjj SJljJlC «Ll«jjj->- Cji i i u i na 
iSjLvl (^ «l-Lp-j (Jj^9 nJlil'iju i nil ojui J£ fJS-»- Ji^ tjl^ 7t iol'q (jl j-J-A 4JLyoj 
(jjij|j_i c-t-AJ (<i3 •'^-3 (J-«-«-J VL^o (jj»jljjj -» i aij (_jSL! uljijJI ^Jbvl ^^3 
(j^ijlj-i jLc Laji£.j . I i J I J a g- i a \'^ ^Lcj -J-J-* J-« SjL^l ur^ L ^-I^ J^ ** ' "^'* 
ojui (.pajtj jrJjiia .U^'Ha j j jU~.lt jjl^i. {_;£ 43LL-U i na ;»jS JL3 y i o 1 a ^IS 
joj i4jJI jJijj i ( 3W- _> '-^' iA*-! )«-3j 4JI I JUfc^S jjj .(jjijljjj Lfcljij CjI'iimi ii U 
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j_uil ^JJI (jVI j-j^All j-iIaJ! jjfc I jufc (jLCa ■ « ilLr 1 >i a |jLA» S-AjJ JJtJ JLs 

,5^uljjJI aJJt (jjj 2_p-blaVI SjJLill ^ 4_j]J 
J^Li. 4 I J= i ii 1,1 3jlj^>JI CjL^-jJ (j-C <-i^=J iCjJL>- La j-j-A ) i " *_' (_7^-!j 
(_, I r OLxj-lj-uJll i_*J_p 4JI jji 7t i <il'q <tl*3 La J£ (jl (jla^a^lj < I 928 ' ^j'^ 
(jl Jj-a- i ."ill >$La I JLSj . SjjJaLsJI (^ «LLcvj (J-l3 I J C 'j J (jl (j-a VjJ 4jj-ala 

" " ' J 3 "'J 3 " a ^■J- i ^Oj 60 (j^_j (j-aLiiJI j j uJI (^ c^JL? 3jlj^>JI vIjLvjJ 
SjIj^sJI CjL^-j^ Cj_«_A3jI dllj JJtjJ u>Jl>-j (j-i»-ll 3-a-iJ <3_u-ul_La <1>-j.} (_y*J 
(j-a (jS\!j . cjIjjSUI jjjJJ S^u^La (_ 3 _& (.j^-11 '"'J3''j 3~ a ^"j- 5 80 j 70 £yu La ^1 

. JL>- ,J^ (_,lr I J -»" flj La lj.iL) 7t iol'^ (jL? (_ylll 3 JlsLLJI jj£. Lldio 

4 j i hi i ii ^Li ^r* '^"^-»"l I (j^jjaJj^JI Jl>-I (jLs cjIj u ii Sjiju dl! i i_L^sj 

(_>iaju (jlj LJLv 2J a j ? II 4ji kill I L$-i3 (_p3_^c (jJoJ (_y3 Cj I j_i^3 L;e-a (_,-iII J^S 

(jl 3jajli!l c^jls\a .(jrull ,j-a (jj i ii i n-a-'ij fi^i^ asthma ^jj-II Q^jLu ljr i^jX\ 

(Jjjij (jl (__>Ii3aJ2 .(_ t j-u.t- j-& JJ .' (juJlLIjjVI (j-* i aj >i 1 1 Jl>-I <-^jIj i— iii 

JjJij>o (j^Laj Lixjjej i^jjJu (_j-ciaj_a I g iS i aj (_ T ill (JjLU.1 (j-a (jjiaJI plj-il (J 1 *" 1 *. 1 
U,J . iJr u^jS\ 3uL*_a (j_a ' ajLOStLMJ L$_La 4s*-j^r-~ i nil CjLi-i3^L>J|j (j^jul 4j$-& 

»l olr (jL? I JJ i^t^^JLi (_L5Ijj (jll! spores fl^j^! <-aVT j-Ijj t2jLijn<ll c^JL^ 

.c-|j_i2| »_i_a_TeJlJ Cj La-^j-aj 3jj_^a ^ j La c I Cjjso 3jLc L^Jj'ijTi i nj jjU^tl 

(_pi3jjV J<-»-^ n~.-»- xJl (_y3 (_kJu2im (^Ltaj^jJt juiSolJ LJIj^ (jLs CjjIj (jSJj 

(_}iu*_a_ij . Cj 2( jLLs ^^j_u 4_j_3 Jl^*.^j 2i 7-j_jja_a j->. 1 j^uisc^a iJ7 J2 <* '"<- (_ 7 -a_b 
^"'j'V (jj ^ ^^^-^llj "j '"'^ ; * |T ' il» j y^ « !".■%. i j i"^1 1 I i ft (jlS 2'a \l ,^.1 1 
'.Penicillum aj j I j m i < II 2 IS I La ^1 (_yxIJJ g- i o fe (j^** (jl <-3^c (_gJJI jjk 
(jLSLa (j-\Jj_iil_aj j j it Lai . AlLC^ASt-a £y> i_j2\ 4JI (j-a Lajlj (jSLj («J 4_cSLIj 

".(jl (_yJI JJ-<k (Jr^|->-j . LlLt>.J ^Sal Jjfc jj 1^1 1,1 I jjt (jl 1 0(j_)lj 

i_aLi^l ^yJI v2jj! j^lll p-LUsj^l Sjjj^s tr^JL? I4JI ^jf La (J jt <jjj dJJ3» 

(_, I r JLsJI J-^lj (_y3 1 fljajxi I J iS Ij i3_j^3^c 3_La^.^La Li>. L^jl .(ji 1 1 iintl 
j|_jJ>JI pJ-^J : C3-*J 'J *LLaJI ^ 2U Jj~tl j_ui. Cj^|^>J| ( j J a 3iaL? 21 mini 
Cj^L>J,I i^Ji^-l (_y3 j Mi't (_£ jJI tix^tjJIj k-jLj^j^ N '^'a i-jjSLj (j'i/ 7t i o I'q (_,lr 
' . ' J .' Cj I j_iia Lse_a j iCjLj^till l j H a JJ>j\\ z\js>-\ i _ 7 i^- «CL»- La-a A joUII 
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Jjll nil Ji^JI L-jS>-[ju3 (jl£ (_£ jJI l5T_Lal3 J-lUjtA C^O SjjiLtA «_2j J-lijtA 

JjL^oJI g ! a l'q (_£jj jj£j V?J tifllinijtl r-ljjj (jr^ 3j-i^ 3J>Ljj J'^'a ^ 
ipcj^j Lai i(_, i m JiJS 03^ D'j ipJJiu I <»' >^' F^-^*^' *— 'rP 6 ^ ^-»J^-tl 
a\ nV rt (JL9~5 "-^-ta (J-^ '''* ^ (J-4-A1 jl «t_Lu3 L>J 1 (_ 3 J3 «Qj_u_toLA (3-"° f-^J 

I j ' aLs (_yj.II 3jLj>"j n-flLSuOU S^Lc *u}L« ^_lc. j»L«JI (j^ <jjjsj (^ j_>j 

d < ^» "»■ ^ " (j| (3-XJ-U (3^° (_7^ J ' J^-*^ T * 1 ll J - * - > » (_- r ll1j r- ' LAj (j-ujl^J 

(jjLjJai (j-« (j^aJ-SEaJl 3wH° O^ f - "*"" ' (j-° j. '' Ju * Cj^Lalj toLajj 

CjI Jl>-2| oJUfc j_uji (jl . (J^LIaVI (_j-^- g ^e-J-' ; g-'^' Jrt^- CiJlS3x»JUJ-iiXI Cji~ 1 m 1 nil 
L$jI Jl»-I (jSLaj 2 SjjiLLb jr-uiia ^ la 2j aLoI f-i^J '-^_;-» LaJI L&jLt^o (_fi L^is 
(^ 3JLa 2 j 1 < r, 3_>jj«ill L$-l3 jiijj ^ylll Joj^jjill CjjL? I jl VI I i^jj! (jVI 
f-Lt^D^ iSjj 1 aS> a CjjLS ojui CjI JL*-2l 4Xmlm (_^o 3jL>-lj ^ ala. (jl ^Jj .4x1,! 

.(_aLi^VI ^ SjjIjII -Gj^sj^ g- "lal'q 

" jJjjl J3J J><y O^ ^ ■ LjS}^" ' "«j"_' ^^aJjJI *-fll uij£VI (jl£ I jjj 

SjL^II ^jJLc. Ljj>>-j .Geduld j^aJt ^ L;5>».j 'Geld JUI ^ . SjLc 
I j K Jjj in II jjfc Lfcjsi-T (jl£ jJia iGluck da »JI (, I r Luj^-j iGeschick 

JLill j^i 1 at mi'^VI Ijla jl JlSjII (j-a Jj .(jhli'iijtl i-aLi^l ^ Lu>2j 

^ 3-a.al mil «ijjJ3 jf (3SUj ^ JJI jjjJI ^^ .<iK ^L«JI jjjIj ^ JiaVl 

. «2l3jjII ajl2j 

( __ r 3 VI LijjJ jj^J V 2'a \l ,^.1 1 j^jj ^£jj (jl LifuJ joJ «j_ui)) (jl 4^-lS->J Ij 
(jl Ijji (jl£LoVu (j£Lj joJ dlljj ii-jjj^pJI aJlC (j^ f-u^uj '^±£1 CjLllL ill ' t— 1 "j 

.^U'i/I tiJjjI j-ilj^o (^ i_aLiij^VI j ■''►"j 

4iiLo ^LiLa (Jlj-J-a lIuLji (_, a uu 1 " a (^ 4j^LajJ Jj'i/I g ' a \'°i (j^Lc-j (j^ 
(«J ^^lllj) *-uj\$ JJJ 1"^ ALai (j^LcVI I Jui Jjlj LiLaJi (_yjJ' 3jj^3L>J,I (JILa 
•.(__;jji-l 5^a j-ui tfj^i La «jLli!j . ((Jj-Lui La5 y*\ (__;! tiJ_pj 

(j 1 1 iajj <i_l>-Lij-3 ;> S, 1 n" 5^j£ ^^ (jjiLaJuVI S^Lc (Jl^l J^ Or ' a I *v (jLs» 

4 iil~i-^a tLo-La-'JI (^ cdaj^is (JulSj . «Lj^ (_LaX.I Cjji (_g jj I j_uSLI I jji>J,l SjLjj 
(J_>L2_a LJlSLa (Ji»J (jl SjLc aJ I" 1 n" duLS JiiS .(jjjLiJI -" la » a JiJi£. ^^^ La^. 
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piaJI Sjjjji 

/_Ji -ij'-^" "j la 'J ^j""" 1 ■"■ (jl-i (j-o (_yJjijJ SjLa-ji nj i«Llj-l>. ^^3 ^Ij^J i Jl3j1,I 
(j-a JJlC (JJSLi SjLc dJJi (JjSLj "J-^J lilj ■»(_, i"n "j flUj (jl£ La IjjLij . pLJaAll 
La i(_£JJ! i-d! i J? '.(j^La CjLa : ^liL<i3 isjj^ (_£l-J (jl»JJ O' 0^-*->J iCjLoJSDI 
I j i i n (3-£j_Jo) (_j-3 l£J -i J i "i JL>- La J? '2jJLi 3j_a (j_aL>u i(^il V) 4 o . al 

Slj^S^ia 

(JUI JJ-al Vj 7t i o I 3 3_2j^_L> (_, \r <L«-L<ii!l ^La i2 j i hLUI ojui (_yi Lai 

(_gjJ! 3"j'"(l II U (3^ (1>^ <-i<jJ^>JI (Jj l(3 I Ill^lJI (_,lr ) <".<U (_ylll (_yjk Sj_u£LII 

I^JL^^J^La iLia q^sLJI LoTj .i_al mi'^V! ^1 jLs ^jJljjjVI Ijo^-u. g-j^al 

CjI j i" 1 nl (^do (j-a ^^J^SLi 4 jo it I ^>^l (&4J Cjja ( _ 7 J-!I CjLs-I^I ( _ T 3 q& 1 J ' a 
(j_a ^iol (2A^ (*J *^1 (jj^>S"n a i«LlLc 4-*jj-<-u SjJij «LaJu I j fluSl jJi2 iCjjIa 
' a 1I1 S, II (<s-jl J py i 1 3 (jl JJ^jJ (jLS ( _ 7 J-!I djLjLiLaJI i_xjLax. (j-a ,_£jj>.i «Lljj^c 

3_jJij_2_L«JI CjIjj^LUj 2 J, ' ajdl CjIjjSUI j^j «_La 4J3j_a (jl py-Lola Jl>-j 
' . 3 "' ^ J 0^ j 1 11 II (j-C 5Jj|j 1 11 1,1 ' " 1 1 j 1 a »"■ 1 1 dJJjiSj i7-j^j>JI jT-oieJ (_ 7 J-!I 
^ j j i"i j 1 JljjjjLlU! ja-ulj^j. j-«-s «_Laj jaJ 4_cSL!j ((u^iajJI) (jLi^Jlj uLajjJI 
Hemophilus (<UJ3J-L!I) 3-jj^.LUI Ij-ijliViVlj i3j-«j>JIj 1 paratyphoid jlujjLlUI 
3ji>h"iU (_yjkj iPfeiffer's batillusj aaAi ■ -.!_.. ^<- I <>■_»? ^^c Jj (_,2ll . influenzae 
.(^JjVl a_J,LtJI cjj^JI jju IJJ^LiJVI ^Lijc^u^a 1 3 '.!(tUO /-jtv^K^-.tl 

(jljjjill ( _ 3 J5 4_tiv (jl£LaVu (jlSj i»l i^a^Jl ^jJ! CjLj^SJ ujj^ (JijX\ (j^Lj jsJj 
1 h \ se-j (jl (jjj 4 1 mil (jjiaJ! J^l (jLCaVLj (jl ,Jj k_^I^£. (jjj (j^a i_ulj^(lj 

. «LuiD^_a 1 j u I 

(_yJ3 . i_jjLaJLll ojuk (jj^j-l (jl juu . g- i La (_Luu£ I jU, (_LjJ-«j 'I-xj u-ujJj 
(jl Flory ^gjjlaJ (jSLal (^lll SjJajJ I (j^j liaj^l^JI 3jJLUI a^IajJI jUejI 

(_yJ3 «L£j_a (jjr>. (jlS (jl 1— 3 1 mi"S| L^J (_j_i£.lj 1 LaLc j ui£ ( _ T J3l Jju L^J ^3-aJ 
(J-lL-u-LJI j_iS^3 (jl (j-d^aSLa jJ^ J^j) CmoII jt_oj>JI (j^ I Jj 1 sej i(jljii!l 
Liia^^. 'LSj-a (J 1" 1 nl pr i 1 3 (jSLJj • ( < ^ J W H?'< J 7"La_Ll Lj^LS (jLS >t i 1 a 3j-° C2- 3 

5-Jiij mi a «LjejLij LiuLSla t (J7 j^>jX\ (jj« (JJS ^ji^. (_,lr LcvjL>- VI «"n nl L*ili ^c 

(Jjj^aj>JI VjLv nj^jLifu (J\j-l±L> /JjLlJ (jl (_jJI SJ^Ljal .JaLi^-VLi AjLus] LxjO 

S^UI ojuk (jl ljt»-j Jl '.2 o^ll IU_i r.* j*.<t CjJL? ij^^JLI (jjj 5JUrill 3^UI ^^JLc 



32 



7-jJa3 izjl£j i (7r.-Lje.1-a J-i^- <-3lJu^VI I jufc (jl Jjlj Li^lS C^jj JiJ9j) AjJI (_y3 
(ji ij^>- ^^-3 i(j^LcLjj ( j_o JJsi Jljlj CjI_JIj_lj>JI f^ \{j'<n~>- JlJLc J3JI *-o 

(jLSLa .4Jj_«_iixj aLj_2JJ cjLcLj< f-Jjl (_j-!| Tr^^ c^tPL^?-'-' >L^XI La^jjLj 

JlSj . icj^-Lo 'Q^.^Ju ALt>- (jjiiaJLa *(J^J 4jjI/I (_£j^1s (Jj^jLI 4 j 1 nilu j-aal 

tiili juj <tt ojSLj (jJ (>lLu1JI (jL J^}U 3_ui>J,l S^SLill *-Ula ^jJ CjjjSj 

Ijufc (jLSj '_>*'l VI mil ill «U Jl>-j «I_LSL!j i(sjjj_)_lL!I (J^^IlSI <Lul jlau ■ ul «L<i-l3 

Jjir>0 LlxjLS ^ylll (j^LulJI jj£, «OljJ^>UtA (jJjI (^ 0^i (^JJI JljP-^JI Jjfc 

'"'I j'^"~ JD^ - ' "J" J^J I J Cat t~j 4_oLto ioLia j J 1 aj JlSj V ulj-Lc 

(_y^ *s-C JiJ CxJL£ ^Jj\\ CjLJLcVI J 1 ia fl-l V 1 LuLJS TTjiil'll <i 1 n^ (Jib JiJSj 
J j » a (_p-o iCjLvLaill «_u (Jjiajij Lx-ilj i(_£jLo CLuLlm (_ a " " 1 a a ^y^l LiJLt3 
(jL£ (_£JJI CjjIj j-o^I Jjt I j".f I i.^t (Jj^LiJI jCl£: JoiS .(j^iJjLl (^ jj'ii 11L1 

CjIjjA-11 (j_o 4-a-iJaj CjI'ijui nl,l cLSj] .^LuLi ■"'! j.^.«l gjl . ^1,1 CjLvLoIII 

aj-2j ij-i 1 1 11 i j II S-aLial (jl 7t iol'^ J^^s .(jLSLa J£ ^i 3ji^vjJ,I 2j \j^;.ll 

7r I I a 3j_L*3L?e_« pJJ^DJ^ J^* '^' (j ' ^"' J I AJlSjJI I JUfc (jS mi Ju9j . ^ ^ U 0J^-> 

(_£j_L& j _l 1 11 II 4_jjjji l _ 7 ^J^> (j^ lS'- )l " 'O 1 ^ Lt^ (_, J Vl 1 1 lix^toJI (_gjLj aLoI 

^ J Iaj| Llt J tt- LU ^^ ' [qj * I Jl^jl^U ^yjJ^Ui J-iJ^QJ ^Ij L7-*"-5^-3i>^ 3^J t u J -^ 

i 
(_z^ *. 4jjL<ijSLII «L>Jljiil ^Jjlaj jJt (_>-oL>- ( _ > IojJLl (J^ljjiI JuS J(j<U I JLA O^J 

j-ui^l^. Jl9j .(_pLaJ j I (3^I*J lS' j-^ f^J iS^^ lS' i3^r C 1 -' ? '"* " t — *^ iJl:v d' 

p tg"* ■ ■■ (jjjJI {jjj-tls L>J, I IjjjjI (j-* (jLS ^- i ol^ ^jId :«u^2j tiUj i »_ujj ^j-^ 

j-l^L>JU (jl ..t-jjIs^j «Ll&i ^ [aC julxhIW ^jLc j^LS j_lC. ^£ i^jjLp. ^ 
(_p (j_a 4_JL>- Sj-jLs Sjujj ijm <i~ 1 noil (^SL^JI f'J^ LJ' (l^-*- 1 ^Xj-* (j-° 

tpj 1 11 a j-jLC LjJLc. (jLS pr_L«_La (jl (j-d_^flSLo ^£jjj .«4jj/Lt>- jl S^ljia 

4_<j<I_4^>JI (J^i-La ^ uiAj jji 4J1_1 LcLiiaJl (- La »_« (jlS 4JI itiJJii l j H a Ijjjal »j 

(I «Lc JJ^D jj, 

r"LlJLi j^l jJLs : 5j^x>- «La_uJ «U CLu\h (j\ 1 1 unit /T ioH aI JlJ-"ii ul (jl (_ T JLc 
•j rt ^Jjtl 4-LiluuJ diUUXLuijq (j^JtJ /yla^Ifl ' '^^Jj ' "I •*" ^'"ll p 1 "Q ^^'^ ^J 
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( _ T i ( _ > ^lj_o^ll /<s_Lc iL<j-ul ij^J-S KJ3^ (0(3' a J 'l£>*"' v — 'Lhf-^" Ct^ «Lj^Loj 
CjI" i~i i ii II j I l> o"u ill (_5-l^. (oj-^J - cr^LS) 'LjJ-C-Luja <".t\al^. (_g jJI j ill a ■ tS] 
j^j ^Ir dilj J_*j Cjb /ola cLcuAJ Tj-Uia La? .<LJLl1I j lojJI Cilji i nil Jl^la 
( _ 7 oJI ^GljjIoLx-a ( _ T 3 jl (jJ^ mhHj > 1 1 nil 4jL*-|| CjLsjj (j-° l5' (_t^ L^ I i ii till 

fo-u!j^>J! ol Juj-o j^c a^jjIoja (jLs <j^>- (_j^>-j ' 1 940 j 1 930 (_j-oLc <j-u ufcj_uii 
g i o fa i-aLi^l VaJ (^jlniijtl ^intj (jl (j-£L«JU (j-a (jL? I aSLaj . (LjpSLJI) 

. «(<SJjj|^jiII )) J ^-J-ll 

SLsj J-uCJ . 1922 aLc: \j "i I -yjl ^1 J-^-L4 LJI^pj-ul {Sj^ -Sj'j-* O^ 
(j-dj_fl£Lo !_^ jjjj . \jj A , „<i ^^a jjislj^azl xAjl} 1^1" i ii? (_gjji£ (jjc '^^Jj-i 

ojJl^>JI jjuI ^1 Ijjijio (jLs Lx-&^iS>-3 .[j-lL-vjJI (j-u jj& Lx-« j-j^I cjjLcj 

tj\-3- l _ r £ i Lt^Jt-uij r-j »IaJI J J fa J a^I£LII (^ Ij^vja Lj^La (jL? x i o fa (jSDj 
q^SLjj <(^_«L_L»jljL£» jj-^-t-j (jLij «< cu 1 rt ^y^jLJLi lqxllm \j3j^uit) ^j^is tjLS 

JoL>JJ i uS^yiJ *ClQ i «Ujl>- (j_«j-« (4-^a-A *^j-u t j- a ^^ '"■ ' (J^~3 tz\sc\ d mflJu 

V JJ " ' ' (_t^1 ^Jjj-^j ijL *i9 •i£>*"^' 4-v iii'tatlj ^ ji i^a^JI 3LL2J1 ojj-iaj (_£JJ! 
Hj .(j-\_iiij <"i i ntjl l _ r cjji sLuijS^jlJ! (_y3 (J-*^ u*-* LoLtl uLJu Ajca-'u J 

(j^iiij (Jjv La jjLcjjjj ./ajjIj^JI (_ T i^. ("UJji^-lLM a^c^J 4j j LxjS^iaJ I «LjJVI 
' aljuai (Jix-« -ij^*-« OJ^i O? C-Ojlitl^ O^-*- 1 *' • ^J^j J^Lcujj 5Jl i nil jsAjk 
x_<i^t3 . (Lj^pSLil) /ajjljjjti! SJljuIIj 2.j ,UII (j ^ j j k" ^^jJ! ^Ijll (Ja f-J-ulj 

^Jjl)) J^"" "Ll Jl$£. ^jI I J '^** * Jt_^-^_J i«uLia ^i-i-« (j-« La^J^. * )j_Sj )«_>.1^_a 

4-j_o^j^j>J! '"'I 'I i^a-lLj d i j la « 1 1 r-^L«JI CjLuLSLoI ^1 jLiil (j-o Jji (jLS 

(jl (jSLxj 2 (jSLJj • « f«_i j jyj-jJU I (j-0£. (Ja Lcjj ' a iSuSl Ji^ (jLs 4JI Cjjii'ir I 
(^ (J_5e_i_J t> I in ijtl (jl J^J3 L^j^ iSLulla 3«l^3 JLHI Ijjfc 1^3 JL3 (JjSLj 

4_LL3 j-j-c. cjLLljjij_jJI (_L?j i(j\jjj_j j_& /oj j j_)-jJ-! ' Ci' u*^ ct^ ' tXy^-" 
L4V5J i^jj^I Jaa. 3j>^3 a^U-^ll o j^ cjJL^ LxjjJj . J^eSLII ^ J>L=tJ>L! 
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jLS lolc 

SjLiall S-ULjialaJI jljjJJ 31oLi 3-<-olj.} (Jjj Uj^>- i^d-""-^' (J** - - ^^ (j-^- 

^^jj^jcjJI (^^Ij-o^ I /oi^. <tL*-o ^j^jso «LLufc ^^3 Ij-i^c (jl£ jJia i(j^jij (_Ll2 
^i^'i/lj . I j"^i A I Jaa.2 «G| J^^J • I Jj' a ? ' o fe i -^ = t 1 J 3^* La jj^. S-uLLaJ^-JI 
(jlalj^^l »l olr Jl>-I (jl^iJ^p. t jljiii'i (j-o ^jjii i nS\ (jJI ^l (jL?«Gi dili (j-o 
(^J.1 ^J q»"i ( nl Jl9j i^j^lflj ^^-aLiJI -" i tLAJt ^^JS ^ iol^ <j-2£. OLlllluU pjj -1 

l_*J!lo igonococcus tj^l j i nil 3-ojjjjjcj <ta-jjiie-a cijL? (JjjlJj U3t^- «LL5iJ 
> j -a- iSij <_,!£. I jui (^Ij-o^l jsJLc J i a ->_' j<sJ nj-Jj^U L*jjj . pneumococcus 

(jXj rfsJj 2 j i-Ls «_aljj I j ' " j-i-^l 4i*j 2jolr *-aljjJ I jut 1 1 j I -i » j LoLs 

(JT-^ 5 " J-«-M (_?-£ J J '"' I (j"° J - "' CT^S U^"^ lj-° J"^ 5 ^ (!>"-" cr^- J J ' a **^ i 
jjj r-LxjV S-jjj^j^j Cj_iLS (_,-lJI 3jLij>JI J^j>JI Lai .(jjiij (_LuolS «L«jijVI 

L$J Jjj jJia i(jjL*Jl 3j-° (j-° 'Q^l ' m'hII (j-o aIjJlII (j-° '—ill (j-« *'j^-' 4jlj^3J 
4-2-1 1 i n II 4JL«^vjJJ (_y3j (LljjJl>- pjjloj^) (jlJ^fliLa t_)Lli ( _^ ( _ 7 s>- • a lqj 

(j->l I nijll jlj ^" . ..I aJlC SJLioiA (_3-^ <— — <JLkHJ 1 JOJJ (<sJj .(_gj^l£ 3I_L>- SjJ I ill I ■>■_>! 

zl iiq_AJlJU Ij_j) ^_A^_lC ^jJj-uSj ^- ( o 1 a ^JlCUola l2*_i£.I ij^iJi ijj^i^e-a i _ T 3 
(ji (_£j^l3 i ^ .^."n! Lajjuj . Ji-loj^TJI Jjlj (—ij^jtlll ^ j * 2j jLCjjI Jju I.}Jljc-o 
i— 3 1 m~iSI (_,i^. (<s-«-i^3 iCjjJ,! ij^>- «L>-jjiiJ,l ^Ij-LaJl (_, ii luj ^1 (3^-*f (jg 1 1 ii ij 11 
ic:j^v ^1 diljj aLlSU r-Lo-l d-iSUj .(jLuJ^U (j^LulJI 4 U aj (jl (^SUj La 
I JlSLaj .(j_i*JI 7c_ui^3 (j-° ^p-l 2000 j J 1 '" 1 *- ' '"•_■! taj Zj-a i— aVl 4j^iib j-j^i 
LoJlJ-CJ » ixaja ^1 4jlaL>JI j_uie-a I^J^jtjJ IjL^jj ^LJ «LSj^3j jJt (_LaC 
4-C.ljjJ 4 I •> i<-> djijjlj jjLJaLi j_ii>J,l JJj^ <-J^>JI (_y3 jljJ,l 7t-«i (_a3ji 
LUaji JLJ^J ct^J -^i^L?-^' ((CjLujjJI)) CjUxj i>J-«l LSj^^ ^h 1 ^ <(\i*j| 

4 i n 1 nj_a ^j-a ^X.jJI t ALd iCLuLLaJ^-JI /. • la J I Li ^ t- J l cUjl mi" i na ^j-* «Qje_La 

The Lancet 3i^a ^^a Sj-aLlII 4j^j^ . nil «UjL>J ^ljLu j m.'i j^-^ I LajiJi£.j 
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pisJI Sjjjjb 

La j-^J^J tbjVjLLuall tlil^jjLllj 2-uLkj^-Lll .-.IUl,„tl f-LcJal ^ («-JajJU) 
tij_L»- iSjL^tim CjLVjJI ^1 <_j-0>i nj-d-ijiiill r-LIJV ij J ».j -5jlj-o (j-o (*>h 

(_gj^ia 2JL-uj cjjI^I I JSljfcj .SjIjjJIj SjL^IIj JUIj 2_<_uL»j>JI '.oUlLLa Jl>-j 

(_^aL>JI (((Jjjjti,!)) jjLso Jujuus (j;^ £p I ' m'hII r-LlJu VL»- CjI Jj 4.a-^e.iJ3 2J| 

aIjJLI! <j-o ,005 J! (jf Luj -j±&-> SjLiJ ji£l 2JL=tjj cjIjII i_aVLi i^jjlin 

^j-« *j->- "^^ cr 1-0 ' (J~* tj-U i n 1 1 u <j-* f-\^* (j-* >" I * ^J^*- 1 L<ij^ (j^-JJ LjS 4^>»J 

^ .Us'a aIjjL I / 1 500000 JLwOijjLi ojLpi-l ^jjis i_£>^ jJLa ic^SljAll 
j^Lpil (jrdoilJI (j^a l£j>of j-Lul jJujI 1 945 j»U J>L»jj . jti J£LI (jglmntl 
cIjLL^I j-jJts- 2^>JL*1 2_lsI£ 2_ui£Lll a jl&j 'j-gAll ^ Alji:^lj£ 1 00 ^1 ^^'t| 

.1919 *Lc: (_yi g i o l"« 4j *dbej jl^ ^jJI ^IHI J jUtL ^j^J! ^ sLlUJI 
«G_*-3.3 JLiLl 5 'jj^ ' aSjl ijj>2 7"I^J oLso /T i o 1 3 (J-tS Jij (jl£ I jl I a j^" 
Lt£ Ag-Jaju 2 Miihj aLoI /a^jjLjj ^1 The Lancet 2_Lx_o ^^ r i~'~~ ^ 43tl^J3 
•" J ^ i » a (j a ->■ A", a .aLpJI Jlj^ (_j-Lc i-LJIJiLl>- (jl£ 4JI IjJJSjj joJ (&^-iV '(JL2j 

t Jj^LLs^l (_y^ tj^-*-" '^ ' 'J '"' cr^ -1 (*-* 'LcSJj 14jt^q-uj jl tflj ^ i _ T jIi <_p * iCj" < ul q 

- J Jjl -»■" Cj^i ^1 ^^Jl 1 j*v It, (Jib JL3j . dl!i Jju LSj-Ju 4_t£. Ij < 1 nj j«J VjS 

I jl&j . LSjLj L^j Ls^jjla q£j> j«J ^ I < alAl 2 jt>>.tl 2^^.^!^! oLulSLoVI (jLi 

aL»J «GJLS_o ^j^ ie I " (j^ 2JUj*j L>^j uoi n a JLSil J * a J (j'i/ T^-Uls *J21 La 

JUjJL^VI ^ VIjls Ij^o (cgl'nijtl) oj^i o? ^P^ 1 ^ c^Sj" J>^ l929 

4 i ii i ii -r~ t, 1 js-ljIj^JLi «L»-j_<u>J,l (jJaLli,! ( _ r ^ (j_2^>JI J-ic ji (jjvjLiJI 

J(_^>- Ij-Aj .(((j^ 1 1 llijll 
(_JJl^vI L^_iLSj ^ il-i' mW >^ lilJj J-tJ Sj^j i"ill '*'^'/"' La (jLcj^jj 

(_gjj_La ^jlj_<k L^j aLs (_j^JI 4-ulJI 2j^j^_cuJI 2j^?tlll j^Ili Jl«_l3 .sL«_ulj^v 

(jiso (_g jJI (JxjJ! (J^>- 4_L>-Lill£l 4_ujai!l j-a-iLiJI <tL^o CAaa. ijibl 41>-j|jj 

iCjjIj cjjijJ,i j j i nil (j-o (jl^ Lis . <il o i i.al ^i (jjj ,j-o (2>SLIj i -L?J " ' "^' lt^ 
l^a j^mij j^jlill ul\ 2JLuj i-'"^q? VI n>JUiIlj 2jjUJI ijJI jJliL ^jdl 
' a iSual (_g jJI jj* 4JV ipT-Lala ij-t-^ - (_y^ ^-^J^ D' t T x:: ?i jl-*-" l _) T i-lSl (jl ^l 

(_ 7 J| Qj j ^ "" t^aJI (JJ I ' "l^-II C J' I '■ 3 ,Llijl^_iJ (^-aLiKjl A uiaJI i _ T b (j-^ I i n nil 
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2'al -» ,^.11 ^a L&Jjlj j^k>j ipy-Lala £>£. LL*j lSJ"-° <-^<->L<-u /j a ""■ ""V 4la L>-2l 
j j mil <j_a SJL-uj tilli ul£,!i . d_»_a iT^j^vl (^oll v2j>LiLSI! (j-a JUJjlII 
^_a_sLj_J1 4_L*_a ^1\ ' N JJ a i ■■*" 4_*_aL>. ^_ T b ^Lui_jSj1 ]}Qj_ui t^jj i ni tjj CjjJJij 
x_3Jt^ . jj-AjJI <j-a SJsLl JJsVI ^^lc jja-" i uJ ^J>Ls (Jj>3 ^1 (jJI L$-i3 j _i luJ 

i 3j usuj) \jJt £j\ ( _ T 3 L*JLi2j 2'al -» ,^.11 *_a CjjL^tit! (j_a «L5j^2 £j a j '^^ (_gi 
(jjlbtjj (jJ JJI »l qJjLJl (jlSLs LuLLaj^j ( _ T 3 Lai i ^J j Ibta j-;LC. (j-<_iSjj_a}IJ JJljJ 
-" ggJj j La ij iS-La^a-JI 2al ->■ ,^tl ^3 "2 i^p»jj| 3_jLcjJI» (j£. cl^oJ! dlli ^^3 
. 4-j-oi i n 11 ^ (j "i ! (j a jJ^J ffi (j i nnii jJ^S (j-« ^JL3 V-*i "^-j ra^jLj /a^j^Laj (J_l3 (j-a 
jXjJ.I (_^L>JI ^ I i c <j£. (&4)Jo- iS J-" g-Ul^ (jrJI (jJ^aL* uaJI jLc dll jj 
(j_a 3_!L^_i 7r 'i o I a IjJaL^vl («-$->! J4J • ' ''"J' V JJ * ' " 1 (3i>^ t — '1)^?°! (1>^J 

~iola aJjLiij <j^. <u! 3-s-jjJ liili ^ I^JLJLjj i<jj^VI l^l&Uoj JLp^' 

jT_Lo_La j-^J *'-^ ' ' 945 j»LaJ ' . i La llj su^jiill (JjoJ SjjLa-i (j-UiiuJJ (_gj^iaj 
jj» i^all JajiJLi (j-LcuJj l_£j>^ _>^ AjJ '- x -'i 1 'ijij' - '-*-" Cr^ oJl>-J 
^j o o -w * a -w i _ T J3 4jLl>- (j_a «Ll^Lj1 ) I 11*11 CjI^ i I nil ^ i rt 1^ iJr u^ja\ J^j 
SjMjj iSJjLv ^j ■"■■'- ^^jLjjj «LlII Jlj^ ,jjj iSig.j i "i i nj i_3jji "^J- 5 .jjj iSi^j 
(j^_ll_a3j y i n" ^^3 l_3j_*Ij ^JJ <>>^ j 4_L)Jua 5j ui£ jiiqv «Lulalj_aj LaL_uJ ) -"-^ 
(j_a J-«-»- 'LJJ ^< lj ^^1 1 4jL9Jij-3| Jls-I JL9 Ji^J . 2jolr S-jjt^jvj 2_j^jji^| 
■n j";J (j^ "^Ij «*JI_jlaJl (j-a tLjijjdl Jl-loJj ^-a^*J La JJuu /oj^£JlII (JjLjiJ 
4jolr 4jj S-lc -" t\<~Tv jj j j A U I . 1 1 Q^.i_-y.t_tl 4_i ^^u Ji^j . j^Li in n~S a (_£2 
tjJLLaj 2l «ujj ^_ 7 j-Ii ^> y i nil * tliS jj-* -i^*-l Lcj_LtfD^_a 7r w r> t a ' JJ t^ajdl jt_La->. ^_^ 

d I j I , >. " I (jiJj_iSl_aj j i it (j_a (_p 0Jl2jjI (_J JJI IjJJ-a «bjjij| i_lLli L^-Laj 

(7) . ._ 

.^_Lc (Jjv^S •" ' o LflJ cLcjj^j (j\Jj_flSLa * )Lo ^j-a j-l>- J 1 (J_c£li2jl ^^lojJtJJ 

.(^^oLiJI cLxjj^j i^jLill L^-La (jj^J (j J /, aS>3 3jLa Liiaji ^^xj t_)LiSL!l (3^Jj 
i«Liij vJliL^-jJ (j-a «Ls-jJ (_gi ^^3 f_j o I ■» tl tiiJtaJI (jl » jJJ-a j-j-j-1 i_ <~& Ji^j 
^Ir j^i-l ^j,,-^ <_)£ (Jj^ ' ^'"j",' 2j»jjUII 3_3jjii,! jj ,h i ,iQ£ ,^tl itAJl p j^ mi a 
/<sJLc i— ^ Jl2Jj . (d-Sj^^j-a j-JlL JljLa 4_lSLIj i^lijieJ (jSLaj La ^1 iiLoill 
/- Lac i t^Jj (_ 7 ^Ii «L-uLa^>Ji £)l » 4 ulaj (j^. Jj^iaj lIujSJI 3 -"-^ (j_aLiJl (jjJLJI 
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i4_L£ ^^.aLjJLiI 3j «"' '".' u '°<3-' *(j-"" l£' o' ^-J J -' 'Wi^ (Estill (3^-«J V 

La IjJu (j^J ""*~" ajeXaj (_3-^il (_3-I| (J^i-jJu L^J 7r o i nj *Ltuj 2j u)u 2j 
\1 j , .," , .,1 i^ljj.u ,TJ ^j-u^-^jLa jj-* i *L_j3i iJ-3 1 «0^_u_u t u£ (j-* <_p J^£. JL>-^j 

^^.a ( _ 7 _<ijjIj^>JI (JJj>J,I 3-juj i_gj" i ii a j^c f-£j^; «QLl>- (_yj-J! Sjll>-^JI 3j_J,lj 
L<tS La j o'ii ill u^\ n_gjLc j-^ «(_j-"< i_£2 <<"t\-*.\l i 3jl>- <juI£ /, a liili ."II 

J gAll (j^. Lampedusa Ijjji-L^aV i_^ LxJilo pr i o I'q ,jx. JLSj (j? i^SLxj V 
.((«U^lo (^^c. IjjiILla tUI i_il i ii m LJilo 4_Lo i_il i ii Li (jLilII (jl^)) The Leopard 

(jl£ «LiT (j<JjJ&\X \j-tb «l2jju^s 't*-^ ^J 'uiJ- 1 *j^' J f* ^ JLa ij^ - " ' "j o^ C^ 

Jj2j ?t i o 1'^ (jl^j .dilj f_j\c <Q2^lj " (^^c. i_jlj^.V! (^ 'iliC.j i-^-j^J o' ^jlt* 

(JSj 7r_L?e.l-i3 IjUfcj 1(1 V! (JJljJ (L^pSLJI) j<iJjlj^>JlJ I ■ Ul I J (jl£» «LJI 4-1-lLflj (j^. 

t jl j"f 1 L^J aL2j ^yll! SJljO-^JI 3-ii^l (". umI 4j^5LaJI Sjjd^l (jl ^^k: 
LLcLi oj-S>J i(jLx>- al ^>i^l (_5-3 4_ul_tujVI (Cjill (JjiLso 4_j£ jojj j i^ac (_,-i^ 
4 o -a- I a ^^3 j^J^i-VI (j^jl 1S1XI J^j t<l i niit g- i «i l'°i q\ ijii (jl J-a^il i_J^- 
JLa-f (_H=j-a LajLLc i>Llo 1942 aLc ^^'a . dJLLu^s i_3jjil Ij'sLn nj^LulJI 
I j_a> CjI i" i nl ,j ta-aJI Jl^v ^^Jl LjLa- i nil i -ll goJlj g- 'ol'^ j,,^-' ^^oJiicjjjtA 

4JI (j^ ?t i o l'q j j->- 4_iSL!j nj^ 1 -^ u^\ l5j>^ "^k 1 ^ . (j-^1 1 ii'ijIL j>jl<uJ (_gj^Lij 

(jl^ La3 .CjLl^pJI ^jJ ( _ T cUe_(JI (JjI i nil (^ 4_uL»- Jjlj j-jii-l J3 (2>SLj /<sJ 
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sl_«_l£. 4j j»J-2-lI (jl£ La (<U^i l *j l <3J IjuiJ yy-LalaJ (JjjUsJu i_al^ocVI *_a 
_j_a> ojLSJLalj pr I o I 3 aj j •"■ (J^>- LcjV (jlS (ji-iiuJ (jl i— S^cl uLS .(jj^i-l 
/tt^lll i ii^ nj-l mi" I Sj-iiaLx-a (jfl IjjLS ja^jl 3j-a 4-ilLaJI (_pa*j (^LaJI JuSj . L^-JI 
. «(j^l i ii ijtl i a iSijSj (<sJ /t I o 1 3 (jl (_ aj£» (j£. ^ojL>-L3 OCjJlxjj (jl£ IjLa (jCJ) 
.7r'i<i\^ I Lao. <jSLj (*J LT 1 ""'1 3'al -» ,^,tl Jj&Lso (j| ^ a-ui^Jlj 

^,1-vi dr^J i ^j>?^' cjIjUJI *Lui ^ a^ . LcLjtJu }L»-j I i^ajf ^ i » fe (jL? 

i4Jl£La ( _ T 3 pr I o 1 3 (Jib '(jJ^i! O^ LSjLa C^jLui (, a '"'"' i a a (_y3 (j^LaLtJI (ftlaJLX 
Ijjuj 1 I J-il Ljlsc-iaaj V ujjti^s (jLs . (j-Gj-a ' a '^a «Uj_La (jl (j-a j<ii.jJI (_ji^. 
^vjj I j j iS <_2j_*j V ^ L*aj. i-LLLLc-i (jL? 4JI (JjJy (j^Jj-aSLo (jSJj '(* ' ""'.'J La 

(_, i nlj Mil (_g-jli (_y3 Ijumi Ij ■ >"* i—iLtJ^Li «uJj 4-lt.-v jJla . aI^i>-VIj <1a»J,L> 

*J J ' ' *— u ^ '-a- 1 >Jj * ■ J '+ '"' N *a * «CLu]}L>.j 4ulal i u > 4_La c Jajv LiS. . (j j I^lj 

5Jf hi a c^jkljJI ^ T-UtllLa : 3±<i^SLo j_jc. aLlII J*-jJ Ji'^ 5 LaLLicI (^lll 

I j i a » ■ 3 -jLiS" (jjjSLia Lul-J I J a a scj V 2 q j fc. . 1 1 CjLsLiij^Vlj ,2'a \l .^. « 
i _ 7 IL>- t^LuJiil jJUJUlu (j a la a ) jjjjIj-^. 4_aJL?e_) l^-uajua t3j^_a (j^_iJ3j»>. 4_aJL?e_) 
LaJjJj . j^>-l_a «L> 2 -" leu ' a (J-a-t-i (ja-aaA) ^j^oJ^lx. ^-oL?t_tul «Lia\je_j 1 ^ »>** * (jj 
(J^i>- (jl j_a> (j^JjjiiLa t_iLo (j-a foJLtJI (J-fl>i 'I al»"n (j' (j^-*J O^J- 5 t—J ° ' "' O^ 
dJLIii )t_a (j^ 6 - 1 ^ i r"-3~ x ^ D J (J-^ -1 LLaLal j g loj (j! (jSLa-i 5^_uSJl LojLlala ^j^* * 

(jl 4_lL^. jj| Jl>-j i4jLl>- <1a»-^1I Lcjj^sj^ (_gjji^ <j\J_^ai La j Lli- 1 LaJtJl^. 
(_^ . 4_j_LJl m^^^J (jl i nUl 7c_Lx-£i3 t Jl^jla i«L^o-»j>JLj ^ ' ' a a (J->-j 3jj_t-o /cj_u^_) 
(_yll! jLCa^l (jS3 I i j a j! till a-uaJI jjjLfls (j^ *(_j-"i ? ial^ (_JjJ O^i (*J U^-* - 

(JSLJuj V ^j^-^ .^.tl I j^ JiLaj . I j*«* j-j-»j (jl (jjj (".Ik L^JLa L4J5S" ji^ (jL? 

jj i nil t_lL(S (Jj>-aJ (jLS Lo L4JJJJ i_ijl£LII 1 jli-^ lil VI Sj^c.a CjLcjjIoj^ 
(JLljvl jJ$ (j-^-i olj 'S^^Li-o '^J>J ^JJ^^ 3 (jii^aSLa («-<-uj Ai!j .(j^aji^al 

V c-iJaJI 7t-JjLi (j^ *j-»- «U-iiiII ojui (jl joj . «ULLa-a ^ '^»a i_jjSLj ( _ 7 SD j^^L! 

uLl>-I jj>-LijJIj i ajfcjj, I (J^LojJI (J^>- JJJJ La jJl^j 4 i "*' /?-i-*2 (J^>- JJJJ 
Cct-Li^a (jlll 3_u j ,Lij/'^I S^UI (^A (jlll i*'Li/'> iSJIj t5-3.il uaXlj /oiaJI (j^j 

■ oLsLSuS^I L^la 
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i5^S_Ul *jj *^aJI 0J-A * )^_L>Jj ^-Lkuul jJj^Jl 1 J_a> 3ljj>J Qa i n Ij 4_<^>»^j > ■ ■■ aj 

j-dij n_gj JJI j iip«tl (j^Lij/l (_gJJI <J^-J-!I >a> -Jj^Sj j^3 . I^'iior j L$j£ii JLai 
4_L.<-gj»Jl 4jjiU_j (jJI SjLj>JI dSLlaj «CLl«J,I «OLt>- Ijiilj^-O l j H a pjlj-o <2>jl 
«_jjJ jJLlj . S-ilaLJS /<sJL»Jt [^ joJ^SLlJIj (Jj-lII <— <jIj-o *_3jI (j-o (_yi (^-" 3_»SL1XI 

Cj.}L3 (_5-J-II ' O^lX I J J iViAtlj 4jliL*JI Clljl I II U jOJ-U^ILlI SJjjla Uj.3 (jjjjjj 

t4_IL>ij1 ^J*_u3 (J-^J ^J^- 1 -^ f—^J-* J 3 ** ^ o .ilajtJl 4jLbl i ii~iS I (^l Jj^JSjJij 

x_jj_*_u i7-^_4JJ ^-;U-« tjj-uLul ^ji^. "*• "' a ' rt t«GjJu9 ^^JS jJ-AJua t da I i Mill i tjvL^o 

<J£ i _ T b *L?t^_J1 dJJ!i (3-3^ ^H-'-'J 'OJ"^" 'C^rF^J 'fcD^ 'J i ii-» 1. 1 ' ^1^1 t i ■ <>»«tl 

(jl_j_ifuJI» (J^v 2 i % , ..Vl i j « ,".jj i«Lulj^_ui!l cUjLajJ «G*jLLo Jii^. iUjjv (j-o 

(j^U iSiVI Jal Mil It Jj-iSLu i_aLiiuj^lj 2j m i nil 2 » m.^U (jjaljjij i_al_iSij£l (j-o 

t^Js* (jri^o mJJJIj i 1851 aLc: Cjj_lI| j_usV| 4_ilr *-=e-<i mJJJI ajJjJLi jia-JI 
IJlJ>- sl_J_jj3f» VL>-j 70j_j_aL£ fjjJS Jl^».j-3 . 3 j i nljjJI 7t toll 2 mm nj-a 2-aLJsJ 
Jlj9j . (i ^jjjj-ja- se " a jc^-La Jajuul ^ji ' a i --J 1 1 (j-* dP^J • J'9^"' cr^ 4_t-oL?eJj 
^ i " a ' (J-«^*J (j' oJ-^-J (_, oUII t-LjcJJu »j^"- aJ «GI icjjjij Jij^Sjij <_l!j j| 

'?*? ^ ' 'J"'? U - " iJ^J f" 1 ^-- 5 u^£- J-*^ 15 ^ O' '-'- a J-»-l>II pi U"m h1 jj» 4JI 
^ i mi «La3 (. I c o'-^-' (*Lj3ji''1I i_P^J^^ Lr^J^ - i '-' J - u ' D^ lS 1 -^' Qi^-"- ^ 
mJj-<-u r-J^j-oli (j^ •— ^>*J (*J ^Jl *J9l_jJlj .«3^>° lS' ct^ (Jj "»~-" ■ 3j£|^ 
(j^ j < "i 1 1 ' . lLLij ^JlSj i£QjE_La ("i^~ol LaJtJl^. mJ' iCjIjJjji Cj^13 Jl«j£ ijJjlaJI 
.r-.r- L*Ui J-3JJ» (jl ^Lo! i JIj^Jj^ (^ (Jj^- liJLo 2_»-aLv fj^ »Lj3ji-iU 1^1" i ni 

SJLaj (_,!£. J i^-».i oia .r-5>j-al£ ^ ^ J^i^. ^^ J j i ^ ^ I ^1 < . nj jjV 
cjLal mms! i^'i" . A^L»-'iil ojuk (j^ (Jiso «(_j-<i V (2>SJj . «j»LlI! Ij-a> I jj" 

r-Jij-LAiS ^1 jLcj .j"m ii MitLa ^^3 joj iJLjjj^ ( _ T 3 Cjiiso ^ o ^ TA » 1 1 Jj^Sj jj 
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(jjr" i nj ?-.}j^aLS 2_j JLL-ul i_2j_<I< (j! (£_p C^jlS 4_ul^L>JI '"" La] i uJI (j2 iSJjjla 
(jjjL»JI (jl (_jJI Jij^Sjij j j i"i_i .JJn.aJI ljui (_5-3j .i_jjljJI (_^ L>rh^ uia-uijej 
irOj-LoLS 4-*-oL>- (^^ 4_u^2l '"«! .^..^^-"ll c-iLjej-oI 5j Laj i • ■ ( _ T 3 (jl£ (_j_<ji_ujJI 

LfcjJLc S-jibeJ Sjjj (^ 1937 aLc (_ij^i. (^ 3j-o Jj^ .ij^Sjij i-jJiJ 
rpSI JlSj .Niels Bohr jjjJJLu /ajIajJI ^jLaJjJI (JljJa-cJI /sJUJI «L2jJu-3 
(_JJl^-I j-tc-sj r-jj-o-JI I JLA (jl Ijj jl iSjjJI SljjJ (JjLcuJI 5j La 3 r-jj^-i j^j 

I iLa .-r^j-yA£ ^yJI «Ujj-oj j-Lo L^b. JjUtJ .ij^jjij (jl£ ^^lll Q>K luXI 
(jj L&JlJ-C iCjLJjjjjj Cj Ljjj jj_i ,j-o «LiIJ^ (JSL-u 3jJa3 -5j^=-o Slj-tJ! CxjLS 
aJJt (_L-v (_jJI 4_loIjJI Jij^Sjjij ujlxj (j-o JjJiaJI (jS-Jj S«Gju «LUj L$J (jj^J 

1 Jufc (j_« (J^jSjjlj (j-\->- Q' i ' 'i'i »l oUtl (j^. yj flj i ■■ La 1 Jufcj . ULt£. dulS «Lj_Ldl 
CjJS ..«<i#3u sLajitjji)) i_!jLjcjj uLl>-I <^J-2j (jLS - , J_9^J-- I J Cr-^*" ^' t— iLjSLII 

JLcl 5JL| Jl^s-I ^ I r <"■ . .. I -> a ^[j^jiill 2 ^tl <- ( j ja L-i^La Sjjiill ^Lui (_y3 

i(Ldjjjj^a jj. nil LJLv) (jjjJjj dLjjj^a jj* IjLa-o j^-T LJLU (jSLIj iS^ii^JI 

j /jl^" . ..^ ifiUHSJl Q^tJ»l 1 jl » 3j_L*dL>JJ JUU J^il (J^-dJ JlJ^SjJlJ da \l ,^. rt » q ( n 

(i_iuSLll (_iJj^) (jjjjjj -" La sej iS^Jjilo (_Jjj>-I a-^lj-o (j^J i Ll&j .«4^LLaJI 
»|jjjpll (JjSLj (jl (jlS-ou Lj-uJ (jl » Laj i "j j<sJ Jj^Sjjij (jl dijLaJI Sjjia i u "I 

(j_o 2 i i n J-j-S (^1 1 1937 aLc jij^Sjij (_ySj3 J^j 3-tl i«* * " 1 1 ^ j Laj 2jjjiJ| 

(JjSj (_j^>- (_>^«J («-I l£U jjj . a^jjIj^jJI jl La LtiJI (jUL^I oJtjLa^ij Jl>.| i— a I Mini 
sGLxjLj I t\A*->. ^ 2jl j'.tl (_,!>. J^'" i |_gj *t 1 1 j i a « 1 1 2_^.jJ,| jtjLiill (jlc I JuiLii 

.4UJ\_uil! 4_ul_tujVI 4-o-^SjLl lj-<iJ lp I" o 1 1 

(o^sljslj 4 j lr ^SL»j V j I j tl ljuk (jl» : JLs 1921 aLc: 4j ti*JJ^- ^j 

(jl \Sji D' ^iL9 Ji^j .«3ijjiJ,| ^jjjj ( _ 7 h A "I J i uLl LxJlj i4jgla i ul j? «GljjL-o 
Ju£j .2_3j_»J,| i»j S * t 2_oj^LII CjljL<Cl£.VI I Jajf (j iVj i ii '"'lj 'I LaJI (j a I 2j 
I^JL^(jij i n'tj-aJI (jl 4j /nl i ii U (jj9 (jL^ 1915 aLc (_y3 4JI ^^j^jjla (_£jj Cj1»-^3 
:tc_ij_LI js^jI^SJLlo (j^Jjjaj !^jl£ (jrtJjLLaj^aJlj (jU^I (jl <jrtJ>- (_y3 i(jjj£ijj 
(jJI . ( _ > IiJjiJl£LS j_uie-a (_ T 3 (j^l<jJ>J IjJlSj . (_j-l Jj_ca Lc (j-4-« (jjj-ui i_L^-J J-il 

(<J2|) J^Ltuji Lllj .T-LlJ^I (_ T J^>J ^gJ l^£^-La J- L-J CL uT u fcl^J (j-4£. Ll^tJ ISL^ol 

2jM Lajj J II 3j-aLii,l 7-jj JjS (^JJI Lo 
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4jLl2jj/ (_^ Sj 1V1 I a 4_loJjl!I 4jVLiLa (j_o 3 Jjljj La- i u t 4jLsj Jju CjJl»-j tj^-Jj 
i U *"•*.! cJjLoj . (jjjLiuJ La L^-Lo IjJL>-Lj (jl (j-CcvLJI 4jlLaiJ 7r q i nj ijji>J,l 
./<sJL«JI L#J (jj/jLx-i (jl i-j-i^cJ ct^' ** "~J ^ ' ?T- i '-* J * 3J a l£J'J <-^-iLc^iLaJ,l oJl$j 
j-j_)L*_jJ1 (j_« (_ 3 - j -3i ^ se tj 'j' '^*"^ lj -ryj^^i Aj^s^jjus 4_j_»jjj?tjj1 *ulj_uIj3 

JJJ^Id (j^. J» l" I nl *JJ ' *~*" (j^-4-l {JyZi\yi£L\ (JS (jl LaS .Cjm i<tu^J1j *j * 2j ', ' 

I JlSL&j . 4-jL>-I"i i" ml ^ Ijiilo <-4>y r«^3 i3J^L>JLI (Jj>I3 (j^- ^ 3jj^tlll 
3 '"' °j Lr 1 ^' ■KXS&S-O C-"' 0"-^L> '^_;--l I ^>JI tj-aj 3'jJ^ ' "-*-* tJ-° Cjjj-ijjj 

LJS tl'alj .^.ilj oj_ji>J, i±t>.LJI t 2j (j^. j_ujij L#jl_i i(<_jLjSLII i oJJ_a) (ja-cuJj 

l_a «ljj La-J-3 Cj I I j o V "i 1 1 SJjJlJuJI <CuJb\j£j J}l_i]| ( _ T jj^jtill (_L«jl!I ^j 

Watson jj 1 1 "tl jj Crick tiij>^ jL£ LoJl-Lc <j-SL!j .3_uj^tl!l ?tjLli!l 4jjj-> 

CjLJLlj JlJ(_i L$] J->-J JL3 ij^i f -' (JjLuua (^ (jV^Lajj t(j^ t'v i n"a jV^jtij 
slj^v2 j_jJL>J,I 4-i^a-La /_ I c LjSLcj (jl (j-a 2 Jj i«GjILa «Luj^>o (cjLlL-u a) 
(JiLo ijlj^cJj LiL? 1 1 j''i lr . I -i j'a j (jl^Jjj I -i gj? Jl2o£.I clu£ n—ijLajJI 
I i jl i ..K" I o jal . .. JLSj .(JjlaJI (j^La-*J I 1 J if JJ^JJ (j^ U 1 -*- JrA^--" 'JAjMii^ 
DNA fj]) Lull! 2Luj ^jkj t L^K SLl^J^iJ! JjLJLI «Jicl Jo. <_,]} Lgj^UaJI 
(j_a ^_IlSI Jl^vj_j «_^IjJI (_^^ • (p^? - ' "^tl ^j -~ j 2 ' 1 I (^J^JJl (_ t _lJjJI ^j^ i ~- II 

• k ^ >> c? ° cr^* -1 ,^\!^ (3i^"^ 
. 3-j_Lb!jJLaVI 2 ajj La II pLuLi tOLal uu^l (jJI ^j^Sjij J-cajJ Jji (Jjj 
7c_jj_j /<sJ Lj^SLs 1 1 JljI Sj^jJlj>J,I /oiaJI 2 n i n^La L^J jii-l (_ylll 5_p.|"irn nVl 
.Cj_iu J?-4J-a (_gl )<-pJ («-I J-* l*U ji i4jju «Li5ejjI^1jj<I pLuu «i£jIjla (j^jiju 
(_gl (_^>-^Lj (jl£ 4JI jJt ijjjjJj «LlLc JiSIj «L«jjI ;_£ jdl J 1^3-ai.l Jlx»-^JI w^ltlj 
iJj_iLi •C7^- i («-!Lc (_gl ALlJj La jji I Jui (jS>Jj i3j-Laj-La j^lC ^Lajjj jl ijjLjfo 
LtaJL 4Jj^ (j2j ijtjLlill j>jbfc JiJ, jl t\*WI jaj|^ 4J^ (^ (j-«Sj ^j^Sjij 3j^ 
«Ul^jJLII j-±£- 5jjLliII ojut ^i^l C^jI£j . I J » i '-> I j a JjJlj>o (_y3 Jl»- JjljI (_jJI 

jjLa LtA oj^sjij (jJjLla (j^ (jLjjl 1909 aLc l^jlr Jir-i-»- ^pJI ^yji IjL^jI 

3_£L3j diaLj/^j Loll CjI oj i n-v jLujI LjIj LoJiJi^. ijJljjijLo CjjjiJjIj jjjcjL>- 
. ((^^.a^J^l^jl I ^j J ' a a (j_a ^ 2 1 la i 1 1 a^jJL^jI i^^-l (_^-A LiJi CjI <tj i u~*-j) • 4_u_A!i 
IJl^-Ij ij-SLIj '1 ; "" ■ " a j>Lj>oI (_y3 i_jjijJI jj^. J-a-i CjI ij i n^JI ^"1 CxjLS 
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iZi\ o K Lkt t" ml I jj jl :<_il»JI ul\ jG^j jU? i_aVI 3_uUj J£ <j-o Lu^Jjj 

(JjJ (3-° ** * " * o I r I "'*<) ( I 5) jLi^- *-3Jlo 4-oj ju3 <".?1U| diJL^)) Jj^Sjij 
i4jj jJI < =L>-i-JI Tc-uLio (Jjl ^ taa.^1 1 1 ojui <".U<»T'a . «i_djj| dijGjIj i a I*", djji 
d I j t i^> fj n o mi ^_b «QLiS -* ^ * rt ^S^pj ^nm mi Ai_kij 3j jJI (jl CuILui <-^^>- 
4_4jJl^. i iSI^S 1 4_LDL^e_a 3lj_ul aJJb^ t3lj_ul ^_ 3 _A t «\_cje_taJ I «Ll>-j_«j /qj?ej>J1 

*< i ■■ a ' LflJI r«i j i ii-v (jjijJj .cjuji^pSDVI (_5-*j 4 it ."ill «lJL_uj Lu^JD 4JjSL!I 
ipjLa f. I i a a L$Jl£ L&JI 2 j i a illj (_*jfcjjl SJsjj jJ^J SIjSjIs ^jj^ 3l_jj (_?>"' 

CjI oj i ii-v a I J La i a I 4j-o^3 (jl <l>-jjj SJlcLjILo cLLuLJI (_^jijj| (_J_jJ 4-j£ pjj^J 
jJlj-o^I LflJl i^jLt-u^o. Jo-| I4J ajJa^ol lil <j£Jj .3tT.^tl 5JLIL) I4J LaJt 
3j^.jJ,! I j" I se iii I 3jjl-l1J S J mi; ' alJJI ^1 Jjjl tjJ&j 3_t£ I j La 
(j-C La «(_^ji 3_3j_«_a I g "1 JJ-^-1 (_5-3 tjLaj^" 1 n_t (jJu-ujLoj jjsjLv (jli 

iLa^LLI 4jjJ <j£j *sJ jij^Sjij (jl L£ ,t_ufcJJ! 4JsLsj <j^. V LUl c^l ij m> 

C-cS 1 11 <ii jjsj . L4JL0 (j I La Li 3j jJI j^c 4_<_il3_^ ' 'V ' * ^ I J^- 1 3" T -"' ' l_r^ 
( _ T x^l^j£VI r 1 J ' ^ JljIo «L*jv I g^La-Laj j.'j,' (Jjo jj 1 nil a Lai 4jjL>JI oJl^j 3j-o 
CjLuiajjill 2 c I j 1 a ' -" J 1 1 c ( _ T 3 (j^ojJ2j »l It II (jl JjJy i_£ j-ll 'u^'" 1 '" 1 ' "* I - 

(<uLiI! (Ji\j 2j ' "^ /T j * U pLpv u-«y^j ' LAjLpi- 2 t— ijLallll jj 1 1 ■ oj <3 Vjl 

(jJUjijLo Vj jjjljLj. V 4JLi jjjj Jji . CjI JukLvuil (j adjLjJajjl »La-j"n ill (_,i^. 
oJlj* (J-SLj j<sJ di!jJ . I -1 j"l ) &I u^a (j^ SjJJI 5_Uj y-l"i" 1 u| ( _ J \c (jJj^LS Ljl^ 
«LuujjAll Jj^jij jlSlai CjLbjj^cluli Lx-ilj iCjIjufcLvuil ^^ ^ 1 1 • qj a 'Lj-LJI 
Jij^Sj ij ^1 3 j 1 11 illj (_yi». pj-p (0-! 3-ajisJI (jl till j Jju cl^jX. Ji^j . 4j^ill 
tlijlb (_g JJI j^^l 1 1 jU .'<"■ , ,.l /JL>. I U (j 1*1 j luC 4_uLxj 4_Lo CjJl>-I (Jj i,3j_iJLS 
«Ljjj/LLo (_y3j iCjIjJjj/ SJlC JlJUJ .CjljukLvitA Jj^=-o (j-a j!jS I (_jJI r-Ll>-l 4JI 

liJjLa L«ji Oj^3jij mJJlC.Lv»lA (j^ (jLul J Ir'l-*- ir-Jj-LAl^ (_y3 <-^->>»" iSj^' 

^_3 LJLS ^ mdJ Jj^Sjjij Vj Lxjfc V isLjejjj (_,i^. CxSj^S^S (j^>-J lIuLLJjI 
3i!l5JI f_^L>- I jj'a >SLa-i lj_&L_u jij^Sjjij r.^il'n . I -1 j -1 j a ( _lc (jJj^LS 3j| JlJI 
C^jLLJjLi (Jj^ajl 4JL«jijl <lliu>J (_5-3j .c_il^>JI <— 2j-c 3L^3j 4 ( _j_JLI1 1 ojusuIa JlAJ 
JjiSjJj (JLii- (_^>- I ' iaj 1 3JL>JI aJJt (_5-i^ .j>Jl>-j uij oj-iiejj tUia^jJ LjjajLt 
4J Jl>-j i^JJI 3 pjjljjll J-^J 'i"J» »d I ^J^"^ ^J - i_fljjuSl jL^a :4J uajtJ I 
j_a_uaJI (j_a 4_Ljj_a Sjlj^v CjL>-jJ (_^ (J_«_»JI j2c ja^a (JLvilLuiI ijJIi JLo 
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.jlUI 

(_gjjl ijJIi j_a jijj^jij (J-«^. «l2j^LiJ 4j^l>- ^ikal (jjjJj ' flxaj (jLs 

(. SI jj j all J-&J SLpJI Ji-lS ^Ir (j-JsLJI (Jj^LDI 4jJi£.Lc»tA Js>-\ ^c ojii-i 

: I 1 nnjl£ Jjij tjr uj^jl\ 

4JL1 3.}Lc i—Sjjlj (jjjJi^JLa .. 4J£. <Jjj-tjJI t_*^=J La (_5-!|j *Gj^>o L#J Jju u^i\ 
hAjj^juH lIa^od *j j ' •** * J13-S-I ' tfju ' '" J> " (j^-X-s 21 s-mj-*^ «Lj} ijJ^juJ AjjJj^. cLlLj^. 
(j_o j-jiSJl 4_j£ tj^Jj 'nAj^" I^^tH^-'-^ tiJJJ OJ^i -^J i"-"* ™^ J*" I (jJj 
..^LaLlII -sJJljj^jJI (JjL^JI jL^jtiJ LS^i_djj^a j_uL i^jUJI i^jLaJLa.SJiJLdl 
(JjL^JI Ji^JI jl jJLa j g uii (jl 4-cSLxj (jL? 1—^ (2>c jij^sj ij jufcUo ,j-a JSLs 

s A (j-C <±ue_i_ll (^ Lul-Jj ipl taSJl ^L) JjWU (jL? Jui3 .'Ujijj jjL? mJJJI 
LgJe-SLLl (JjjlS lit VI L&j mi h jl «UL<ici (^c I^j^Sj » JaJ (jSj (*4i • -^J-^ 
(JLj^al (j-o 4i T u_iI-> 4 1 1 11 t iUSa ( JS i"i"i CxjLS (JLxX.21 ojui (jl (_yi^. .«LoL-ejl 
J-±£-j Sjj mi i a j^lC ("im jJiS (JLaX.1 (j-o ,_, 2 p La Lol . L£J aLs mj^-II 3j_uSL!l 

. « a Jlj_«>Lj (J-t3 jj_« (_^>- «13 Jm^jla 

(jjjLj mjJI o-ijjy (jl£ (jLp. al <_yi-*j (_y3 jj^ajjij jJLi-*-! o' ui-^J J^^i3 

.( t-uS 

jii-l j^j (j£LI .SJjGjla I gj * -»■ ui (Jj(j-tll SljjJI ^Ir o L> j^pSLM I ' U 2 • •■" V liU 

tilj^Lj 2 Jj la 'j Jijj^jij 3ji -7J5JU (j*uj (3^J-2 i5Jl 1 11 II aJ-tb 'La3Lc (_,i^- 
(jl . 5_aj^_a_o jlIjT (jSi j<J i— il 1 1 nV . ^^jIls\ (jLi L*ilij quantum 3_Lajj»SL!l 

<LJj ka-LlI j>Jui 4_l->-^Li-3 (_yi^- (j-*>J (OJ .4IL)L) Cjljljuo ( _ t 3 (- S j~ Cjuji^jSJVI 
' la 1 ■■ ** ' "Jy-~ ' IoaJgi3». CjL>-j_a jJI^IdI t5j_a (Jj^i t7r— l t s- i ^s ^JS i"i )j i 1 i n*». ^jL) 

(j in-vj (jj-x)) 1907 aLc ^ Jla jLla .(^j-upoji! 4j|jjjl «_o Lu^i: L^jL«j 

■ j-±£- V CjVjLjco 3Jl_t^o L^JLSj tu^_ui!l «L>JL«co t _y]\ (J^JLlx-i (J-ujjLl»^-)U^JI 
4-j.Ijj (jlll Jj| mil J^a. 3j^lajJI tliVjl jJ.1 j^2 ^1 ^^LHI^I (^ dlli ^jj 
j i"i ) (j_o (jl-oLCi ^--«-J (j-jl -^ Jj LtaqJI Ijui (jl U^SjiJ I Jl3 .«A"tjJt (j*iJj^>J,l 
Sjj-la-iJIj (_ jjj^ai gS-ll (J j < ii 1, 1 (jc I JjJl>- I Jl^ L-eIl3 (jjjllll ^ J ' *t j I (jJi"i mi nl 
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( 1 2**) 

<_<jj_c (JS mi J Sjji^JI Hjjua (Jbujjl 3jjJ3 «Laj^j-a3 (jLS joS Li! (j-UJ i^hj i nill 

(_ T J-c /<i£Lj>Jl_i dJJi (_gjij_ijj l5j-J (_5-"i-ij-iI I jSj la-lll ^Lj^-j-il I (_p3jLc jjsj 

(j-uljjill I) (jl ^J SjLJuVuj. KlSljjl! I Jl>- *IjUj. "j"'Hj 4ji i|-»J1 .JJ^Sjij 4jvJlaj» 
La ljuij .«3jlj^X-a » j i aj VI I j '"* j-ujLL!I <j^-«J * SjjJI liljl i nl ^Lu-uL-ujI 
tU ■Aj.A^J ill' i_hhh? L»"4j O^J • iS±>->3-> £* f J^ 1 ^H^h^ 4 ^ (3^ 

jj^vj_i Lj_lj (j_o (jj! i lyLjjJhJj I (j .I j lj j_& 4J2 i3jL«JI cjj-»- L<» 3Jjj>JI 
' . ' jj "^ o jj''"' C**." . '.l,'*^ * .'j ,: ^"'^ * *^}i uj ' "!j * . 0* .'jj 

4_4J_y£L!l j La-Li I 3Jljj(-lII 4jL9j .^."j i«L^>- (j_o 'Lf-'yj-J'l "Jrh 1 L*JJ JijjJSjij J-Lc 
.- j i a 1 1 i_2LLuul (j-o (jj_Ljt_b.}l j-Jjl (j-" LaJojuS .^js>-\ «L$jv (j_o 4_lL.L*JIj. 
/0JL4J i3_aL*J! 2 j j 1 n ill (jjl" mi ijT 2__j Loj 4j lIiLjJj mj jJI 1 (JJallLLlI jjjCj 

jj»-i S_j_sj*JL1I jjx joJjiJI (JLvjj mjLjj (ji» ijS^^i 4j*_lLL)I aJJt (jlj .}jjJ3jj>j 
(j^La (jjjjLill (Jse-i LoJtJLc i(JjL2JiLij . «(_£ jj,l 3Jlj*J 4^L)J^LLlo ' " ' 1 JJ ' "3J 
'(jy nt> /_^ 3j>LajJI *Ljj_ui!l ( _ t jj/j^ ( _^c i(__ r ojjtSL!l dLulSLJi,! -iljlj Jl»-I 'OJJt 1 

IjVij^oj I jtjjji «U Jj*j-1 <-dl jjj 3j_sIj_lU cjlJlSLoVl ^jju*. SjjiiLto jjjjjjij Jl1>. 
j^mmij jjjj^jjij (jl£j .rJij^oL? (^ X>-^°J o-"^ Jl -'^^ J-P 1 '" ct^ *ri^ (J-**^ 

0JlJj_j I 1 c J-^*J (jl LiUSLxj » ".(Jj-Sj (jli jJi2 i4 iil"i-ie_a CjULL (jj/LLtl CjJjso 
til! j f-oj - (("i-JJjJjsoV I (jjS>3 (jl l - r ^=J 4JLLII ojufcj i3Jl»-Ij cUlL j-jj-*J (j 1 n->-l 

3ji£.Ljii LcaL>. I Jl^j>- (Jjljjj ijjjjjLJI (j^.ujijj'iil (j^jjLjjlAJI ^«-j-<ijv i_jL?Lj (jls 

UJ^* - tij>^ tij'- a J-^L", J-^3 . i^t-m , jl ^yj^o rJJ-^= (jr^ 0^ o'-^"- 1 ! ti ' 
(Jj_i (__^Lj_>_j_flJI «_a «Lj_alj_«JI I j" a N c 4 5EJ-Ja^ «LujUj_ill 1 kse uaJI Cjjul 

.('^(jLej^V 

, U'al ^."a idJIjj^i (j^ jJljj I «S 1 . 1 LajijJ 1 (__^ajiJI dili 1 La a JijjJ3jjij (jSLj jsJj 
^^jj*. . LL_Lji3 ^^ ajj^IjJI Jl^jla jjjijjj . jjLa (jLfljjjji «LSjJlj-3 )«_a ^H uajl (_ T ic 

i 1921 iLc^j.-iJ Ija^jjLa^jjJjVl 3_J,L»JI vj^JI pVjiJl J*^ Lajti^ 

(_L»jv (jl_i JjjJSjij ojJLiI '■" se JajJI /oJiLiLi I JJl^o JjLo Jl^jlo 7c_u^sl LoJLlC 
(jL£ AjjjIjJI (j^ iui^ (JjLia (_ y jjj l j,"i 1 11I 4j-l>- 500 j-jU xjSJiJ ijSLUI 3_uixJ>JI 
(jj_jjl_iJI i_a_>j-3 LoJlJLcj .<_jjj>JI (_LlS j" 1 11 MitLa ( _j£ ej^li*X I j" ■'-■j"al JiJ3 
utj ^yJI (jJjjlail Jj! Jijjijjij (jL? i3jJU,V| obwUJI (_yj Jj-^jJI «UJj«JI 
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4_l>-jj (jx. jojajaj (jl£ 7"JJ *^3Jl i_r^w>-" ' iJu * O' 'r'iH'-" j-o^l (jSLIj • 'rH'-^Lh 1 
(jU.^1 t—il <>■ A I ( j_a La^i. i j J J 1 1 Jiiis -i gj i uLu ■■ (^3 (j-UjLjll 2 j ilf 3jl.il 
LgiL-v ' -I a j J II (_iSjJ,l ljui (j uS <_ij .4_iulj i nil (j£. Ij^JJtJ ^Lo-JI [J& «U£.jj 
ljjLxj (jJ LuLLaj^j (jlj^iSi (j\ii (_5^- (j^j'-'JI ij*^" 'J' ''"""'^ f-^'J Ll^^-i- 

. IojI 

/_^ l^ 1 ^- 4_»^a t— ! 'j^?°W <_>^' Jl ^^ J^* 1 * Aj^jAj ^-"-""J L - ^3^ JlSJj 

LliSj^S^ tl>3^ J '"'J C)_$J~*$^ ' '-^y^-i'-^u (J " 1J"** lJljouS 1 L« jj^. i I 932 ALJLjl 

•UjLHiw^' AJ^J L3-^ t -*^^-^ ^iPW O-^J-13 'Md-y^' ^J- 5 il)J-^lj '"" "'jij 

j_jJLi^5 p i ii^ ^^3 J<JJt>- (oi^- JJLLul (j-^ L$-!^L-kj '"'lj' <^~ »VI oJLA <",5ti jlsj 

i—iLJu i_lH_L& (jl^ JlS^ . crystallography dilj^LJI /oi^. jj* j^iuj^^ j-ilx^a £y> 

(j I c »Lj^_>-aJI (j j j La j ' ijj (JLJj-J . -5-77 J-& 4jjjj>JLj ptiia (Jr *X\ (_gJ-J^j! 

Lojj^. (_ T lol i-j-i^i- Lx-«j . diLjijij_ui!lj cj LLu $j->1 \£ i«LpJ! cjL5j^j>JI 4_<-uIj.} 

L£ La ' a iSu^ltJ I nlr Jiaj (jSLj /<sJ Jj^Sjiij (jl iJLij-i JlJLc liLa-Li LJLLs <Jj-£ 
j_j£. L Jjji.'i/l AjiaJLi (^jLc j-jlL q\£ <tj| ^1 "i^J dJJi (j? (jlil l2*J£j itlLtdJ 
iJiaLsJ,! ^j --> - - — > T 1 tiJJj i jij^Sjij (jl i_£j^>J (jio-tjuJg (jS>Jj •^i> , - ,L " ^HOr^' 

ijj_pjj »l i nill .ijLLsj L^-JJ ui (jl£ (_gjdlj lyJal .' ''- |V> ^ _>££■ ijH>^ '"'iil i (jli 
(jl CjIjJs LoJ-Lc Cj.Ijvj-3 JiJSj . > niljJI r I Ja-flJI (_yi 7- j i nj ^ oUll «ULp- 

(_gjd! irlj-J -(J - J 0' X>^ u^^-^^ J-P^- ij- (J^j^ -O-^ 5 ^i^ o^ -^j^j-^j 

J^i. jGj (<sJ ^ia . dil j (jj^ JL>- ir-Jij^ol^ ^j j"iin Mi'tLa ^^3 Jij^Sj jj (_iii- 
i3_ljj^>JI 4-La.^J^LiII (^ ^ytjltail JLJj-J J i** IJlJ U (jl Mitl I jui (^ Tr'j-J 
! JljI dJb^Sj (JjjjijIj /. al!l U,j iCjLLujij_JI «Li-b jjjJoS (j^^J "' Quia- Llj 

.(LijJI 2ui> lo^J) 
4jIj_l^j>o (_y3 1 1) j S 3 j^$ ."ill j_lL>J,I CjJl>-j (j^->- (J-«I '*-^' t J cI^jj^si Jl^J 
/c^jLfl^uIiSLx-i (jjj) >■ Ldlb cj-A->- ^ L ua3 /«_AJ^£. (j_« (j^U'ie-i «LiLi-ia£.i ^j^* > (jlj 
Jijj^jij (jLS . JjJLj>JI JUul (jJI ^ Laj i u-i '"'^j J37 - " 1 .' '"■"■' ^- i ( _ 7 ^JI 4 a-Jaiidl 
2\j ,>. «ju> ill '"'Ijjj"^- ' (_5^- Jj uajell » II .t I 3.3U^_> ( JLLa j^£. jJbUall ( _ T 3 
I JLA (j.3 CjV>U jjXiil JU»~.tl (jjj LLiLlLo jl^ 4j| (jjj aAjJI u\e. ij^l 
Jijj^jij 2 jj 2 j » ' 4jjL^JI sCLSj (j^a ja£.jJI (_5i^- •=*— J T (JjjjJj jJlUjj .jjIL>J,I 
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I JL& (jl JJ-JJ o^-!-9 • JrH^ f '. iq ' . 'It*> (_j^- 2'j^" i_,^| J *""\.' 0^ J^3 t4jnUtl 

. V! (j .ijl JjuiJ! (_y3 jij^ajjij <— ijl i .J jji I jui (jL? Lxjj il i«U£ liJjSLifaA j_al 
(jLs i4_j <"■ 2 >J iyj-II jlj-cis^U 4 j i nilu j_lL>J,I l _^ jij^ajjij J}Li>.l o! f -* 
Lincoln (jJjSLLt j;""" oU*^ 3 ^."'" i_^ er^^J O^ lS^' 'FrLh 1 "^ <^jl i\i 
^1 ^yj-Lj^a f^s* JIa njjjl (jJjjLiJI (_£J J-^-J.1 ^yk: <<ul5JI lillj ii_«£,jJll 

JULi (jL^p^j LijSLj *sJ 7"ljJJ -LJ^J^J 0' ^ alaLa 4jljj^sj Jj-iiJI (j-a JJ^j 

(iGLaLiii^Li) 3«ljj lUa j j i^i'iiim (<sJ i^jljla jLSi «GLi jjj^j i>a . I »gj mal] 

(jl£ L<& . (JULI (_,!£. (jVI js^l^LjJ SjIj^JI 0- iiii"t (j-a j*s i" i in i ii (jl£ <til JLlVj 
' _* a I J-^-S iJ-^-J J j °> L*LI!i *_aj i(3 sai-acaJI) 4jLLll (j_a j ajj Jj^Sj jj 

(j_a 0^1~<e_l 0j_»Hjs_a ' a Laj (_ 7 J3 ^Ll^ca (ja i ntj (j^-lj * Or! - *-" ' *^ T* - ' - *) *uLl!jI 

«LoJ (jl£ tjS'-lj i(j^«iUtl £yLi LulS tj^-J f -' 4JI jjL>JI tj-o-2 lyflJaJI j-ujijJI 
jljI JLSj .(_gLfoi! (2yOluaALa (j\o^.L2j (_,i^o (j-\_Li2jJI ij-uj •" J Lu jLv J laii 
L^ ^ ' aj ' I f-a ^ja-Lija-ll Jj a-t-u jJ j 1, 1 * i<Va l_4j_ui el u < nj 1 j n i ,"u (j_a \yuu£ lju& 
IjLjiJ ,-l i ii a tLi-ioLcuJI icLxJI JLtJ jji>J,l ( _ T 3 (J-4-*J! *-<-<J-! -ij^JSjJlj (j^J 
/j * c *_La jJsj . ijJLiji Ijj £ a j I js^JjLla ^l i alj La iVI rft^jlg (jl «La^c-i 
(Jjill (^ <Jl)Jij I I jl Ll^jSLs ((jiujii^l^ ^j-L^a 7-LLia 4jl3j Jjlj SjjJLc CjIjJu nl 
3_iljjJI (j I ' ""I (jl f, I c (jLS i/_I-La 5e-i (_gjjl 4 j n i nil djLjial i_jjjjI ^Lilal 
CjL>-LjJI (jjij^tj O"-^ lS 1 -^' t_ll»-iJI ' ■ ■ ■'•"•' «L>-ljl (jlj iSijjLaJI 3jJljJij>JI 

.S^Llo)?I UlLSJI 

La jji I i lUjjij jJkj i". At (_g jJI j-a'ii I (jSjj 'J^ JJ 4jo itl I Jui (JSLI (JjijJ 

: 1921 aLc ( _ > iijjiJi£l£ j-fix^a !^1\ «lIjj^5j jj^. «GjJI^J «lLcoj 
..(^Hal r-jij_4_iJI (J-Sj M , ^. A ^ jjl£ Lujjij (_y3 LLt 4 j i nitu i^jjuj (_p» 
(_^o_Lj liU, f<s-^-3l (jVI CjIJlJ Ju£j ,(j^_LjLj}-J-aJI jj-jl d^aJ^ I^HLsol (jSLIj 
5_u^aiaAJI jl-^li^ 4J 4jL^J V VL« ^...A~j ,2jj^aJ| 4j_L>Uo^I 5j^jjUI 
(jj\"i t (i L^jI (_^>- ' J J a * rt ^H^- ^JJ ' ^ (JLi^Lj (j^_a^aj La LuLc. t LlA f«-^jl 
jLCal ^j-x-a L^JI (_jj (j^-JJ ..SliLt ClALlm LLLl>-j . Luj/Jj (_yS 4j^j- i nil IjLLa 

(jijj-ajjij (_, lr LuljuL? «L2iL>l njaJI jji-LJI i.Slll) 7-LuuilII (jSLIj .(jLui 

■» ^ , aj V d'ii ^-^j 't -"j . .. AiT (-jf j^ ,."tl (_lc (jjj sLaJI (_yol se '"■ > >l IJl>-jJL2j 
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(jl JjLajj ("(}*'*• '"'J 4JJ ij^ " ." ""*-^ «Lt*sL>JI rs-^jLcj-^j-o (_y3 JjiaJLi /a^J 

Jl^vIj J^-«-J (_>^ L i' jL ^^ jjjij djhj2 Ladle i_^>- i^ejiSejua \j-tb (Jib JiJSj 

. LaLc (JUljjIj 

(l7 * ) ^»#»«ii J^^gi mjmS* 

I jjt jt_u-oi LoJlJc^. yj» ((JJaLJIj (3*<JI (j-2 "J^ ilyjj o^ ItAStj LuUl LtLc 

(JljLo ;_£ jJI (^Lj^-lAJI idJb^Li (jjiiLo jji joJL«JI IjLjfcj .j Milt !jijji3c-a JiiJI 
1858 aLc ^ jJj . Quantum Theory 2_Laj_<iSL!l 5j^JqI1I <dUoV aj-$Al\ «j|j 
SJj^UI «oLj^j (jjjj .liJjLiJjJI (jjs Uji>. all JLLo- CjJI^ (jilt Jj^ (jr3 
oJlj* ^^Jl 1864 aLc aj "al Ia II 2 j i nj^-JI i-itjl o i nt cjIjJs J^io ^"j'^-> uJ 

(j^ j_j^^I 4_Li-t Cjj_a 4_U_-v JlSj . I j i njij-l x_o L&jLjp-jlt 2_uLt'^l 2 » U I 5 1 1 

jjluuji) 1871 . 1870 aLc 2 j i "j>^ll - 2_ujiJ^itl t_ijj>JI «Lui (^ o'-L^ ^j-*- 

U^sjj /j S-ta^JI ■" J j a. ja^SLoJiJ Ijlj-^-o (j^j^l (JLLaj^l dJLltjl «_o jL»-jILa 4JI_i 
j^Lio (2_i^sL>. LuLU ^^3) j^Lill aJJt, Cjjl£ aLj^I liJJj (^J .«Aj*j|jL»-I 
(jLSLa i (jj lUtU liOj-oi ojJIj (jl£ <Jj-i>- tc-Uj-lo ^^3 «Qj_ujJlA ( _ t 3 Lai . ^LuJ 
43 jjL-ul (jLSj •» II lo1\ ( _ T JbjJI <tejl i nt 2jj'i i ntl^jl^jJI (_yl^. J i a seJ La LJLc 

*_j_L*3ljJj (J^ (_ 3 _3 » )j_A^_aj iV"* ^li f^i^^J Ct-*" ^>- Lt> - ' ^ 3 J-^ 4jLj ^ ij A , ^> i 

(_yi «Lj^l_oj x_o <_i-jj|j «_l^IjJLo 4JI ^1 ^LUol iCjLjjiau^JI ^^3 I oji nVj 
«Li-oljJ (j^_i jLL>-1 S&j O I 2 JaJ I (J_<iIlS_« Cjj-co cuj i Lclajl /. ^ i uj ^j t< a <^>ll 
j-aj .dU^-iAtl ljj--t jl"--l 4JSJj i»LjJ-taJlj /yS^Lm^Xlj 4-jSLu u^LSJl <_i| a VI 
(_gi Sjj^ (^1 joiaJ! I jui (^ (3^ /oJ 4JLj jlj^JI (J-<-uLj} jiitl Jl>-I <Lse-Laj dlti 

jjL>o (_yj-»- 4 j I f jj-«-1j r^, ** l5I ^Ijls cdJ^Li Jl^=j («Jj . i_a Liij^^Lt (ji_Ju 

2_LjLj)_LiJI J^l mil ejjo-V 2jjjjJI «QjuLla «GjLa Lojii^ tdlij i^uujVI 

.(_gjjiLll tial mi'i^I ^1 i Lij^Sj ^^Ijl (j£. I t'jj '3 1 jt I 

<G-d-L<aJ 3jlj^>JI *Lj^_^3 (j-C 2JjIa^ LoS <_ iJJj (j-^>JI til! j (_j^>- (j^J 
.(j\Jjj ( _ T 3 lj_ji-Ij (Jji (-& I JLLjiI cQAi^aJ j<u iTt-U^La ( _ T 3 Ij-iIoLa^ liLLjii 
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3J^i^>J (j-AjJI <-2j-»J ^ O^ 3 ^*"^ 1 W^J J ^J ' " ^LJL-J ((j^jlJ-^O (j-° pi *'"'° | l 

ipj V iiiJ>LJ 3j,,i;IIj 3i*j>J! ajjtj .((^jj^LIj-lo^I 3JjL«iJj j^Jalj-usVI 

(j-U^Ljj u^Lj «U I la f'j a J^J ' " (j-uJuLo i_*jvlj ^jfc Lx-ijj ' L$J (.j-"-*- 2 4JL«^*S 

(_dt J-Lp-j . 1 9 1 8 jjj^t ^ 3jjUV| (ji^jjsJI jL^Jl jjj^p^- idili jjj 3-u.u 

i}1_»-3 fl J 2 ' a «L«_«jj LljJI 4 j i nilu ui>- 3jj_LiD (jjttSJi i n lAjLlAliI ^1 <_ <I& 
(Jju>o i«4_j£.l_jl3» sLxJi tjSLlj • 4J3jJL>- j^c 4-j^.ljla r-LjJI (J-oL>- (_j^LjtJ jj Li-i3 

: Vjl ^V . Jj_>_uJ! ! j_<fc ^ ^Lojl*. .» jJs! (j! ^Jl 3jinitLi J-p-'.nU ^ 

.. I 2 Ua a QjI tLa^dj (j-! 'o '"'.' J-* '"'' (_j->1 '• ^^9 i4"q i ttfll (_£JJI ■" i h2jL j^ai 

.^_uSj1 (J_aL*j1 ^j^~*- ■"■ i _ T ^ 

(Jj_aj (sLjJIjJl^) 4-j_iHjJ 2jjjJ 1-^ (^L^ pi" 1 n-W-jljJl (ji^.1 (j-^-ojJ J-tJJ 

I 1900 aLc (^ »L3-lA13 IjJJo- IJl#£: *-Ll& ^JJI dJJ>Li i-sLi^l fU. 

^yjJI 3Jf 111 U (jr-Aj iSjUIj pU^iV! <>u J^LuI! jjjIiII SJL^i^ J53- o^j 

4-ml 1 ii->- LJSj-la Ijij^Ia JlS Q^-uJ^jtlll Q^-UU^jjill (jl£j . «GJlJuJJ jL>JI Jjjjial 

^^a ^LuLJa Sj^JaJ (jJ! W. Wien (j^a r"UL'J .^j tv.tl Jj^sjjj .fbufaVI u^Lit 

«(j^_a»(jj_iL£ (j-C CjLalj^e-iVI ("it j 1 a I Sjlj^sJI Cjl^>.j^ ^«-3jJ CjLlJJLIJI 
«_a L0L4J LS-flJLa <i«j>o 4jjj^LiJ «(j^» OJ- 1 ^ i-dj^Li Jll^c !jJ d >. j , >. A ^ 
(jl^ dJL>}L> (jl VI nil] jb (j-ajSLu-a iilJ>Li ^ ^^1 J^.j (_£? (jl^j .^Ijufel miU 

£^C J-J-^J ^^-Ij/Lul (jJ-lLS 3^.1_L»^5 (_JJJl>- Mj Cjljjjj/ I"i I 11 (Jl^is (Jj^*" ^ 
KlSjljjLjtA 'bijia (_f jjji «U (jSj joJ 4JjJL£ (ji jl i~n°\11 . ! r\juuix\^ S^UI (j^J (J^. Lfllil I 

I I jj . j-j£ I V (((jjJSj-o (j-L<iitaJ)) «LlII (Jj^sjj Jl2^ i(j}-i3.} 4JI L^JJ ^1 Ct-^*" ^^ 
(^^—Lt-a /. 1 c ^J _j t^a-^J I 4JLui_4J (J* i m i a ulj t«GJLt-o ^ji a^j ^j-*)) '.* »IxS J_2^ 

(JJljI j<sJ (_JJJ! l—ljIjjJI (J-<»-«-II (j-° f-i 1 '"'- ' 3JlC JlJUJ ..4j /j 2;ui3. fj^UJu^ 

(<sJ 3 JjJl>- 3j^j (_,i^. 7 r ~'^"'_' |_,^** I^J ij»^Uaj| «_iIl2jI 1 L^K ^Ll*. ( _ 7 ^ «LLLo 

.« L^jlSjjI (j^l 
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(j^'v'v iVia iLiLi^Li < J Lu (j-oj i((jjJjLjl3jj|) (j^jSLu-uM^JI UirH'i)^!^' O^ 
4_Lj_j^u>. L$_iLj SjIj^cJJ (jl_ajJ<Jj_i jt_j_3.}^J (_gjl i no III ^^JU^-LflJI j j i it£u 
.continuum N ualLa L&jl j*ir L S^UI ^^3 j_i£Lilll Ijl.^'aj i4jji Cjljl_pjkl 

. 3jjj^i!l ojui «_a ( _ T 3LuJ pL*jiVI ( _ T 3 4JjjLs (jl dJLl^LJ -»■ JaJl La (jLc.j-<-u (jSL!j 
La (jl» Jjj -J'J (_7^"i> a ^'' (^u^jiill CjIjjjji 3ji£. Jjlj lii-i^L) <_2^j£.l JuSj 
LijJlJLa ..(JjjLjJI <LjJI f-2-5 J I ** 4_jl_i 5Jal i n i \ (j a -» !"■_' jl (jSLa-i «QLl3 
j_jLj-u (_j_3 I ij'i'ii Jj^jcj V (3_jjlj^>JI LSLj-aLxJjJI) Ld_^l_LJjlj_ajJLll 
jJLj-*_a (_gl_J 3_ptx2aiLI IjLtHcu^ CLu£ JulS dlli IJlC La Laij .. i Sj^JaJI 

1 tj itM£ dJLt^LlJ (j-L3 (jLS .((*U^_Li!l (j-uljJLl 4 5 1 »". t I 4-iLlLvuJI (Jili ' Soil a (j-a 
2_uL^$<-l)l be ni jl^pjfel (jc IjjLca £jLp£.L Jijj-uVI p i n->JI pi < miL I^SLs JlS 

oscillations diljIj-^JI j_jJL*j /«J L«-g_La LjT <j£-!j -rn m-»Jl I jjt ^ aj^Ju^> 

l _ 7 £l (_£j JJI (jLajJLl^j jj i n~\ aI JLJtILjil j^JS idi-i^L) (J-ujj U^-J • tliljj 

tl-Lx-c 4_JLc ^j'-^j a a -j^Lc (jjJLa (_y^ 3.jLUj pl_»_JuVI (j-\_i oj'>^-" pj i -^J 
Sj o" i ii a (j^3 joJ Cjljlj^i! 4^vLJ,l 2j3LLaJI (jl (_,-Aj i4jj^c «Lx_uj (^LuioL^JI 
(j-a Jl . . 4— Ijl i n"< a 3jjjLj*_a z\j^>.] (j_a _}jLj?e_a _}J^C (j_a 4_l^S_a (^^jfc La_slj» 

The Jtiill (,&£) ajji^ jj^LuJI oju* £yi }L£ cdJ^Li Lo jlsj .«2J3LU jj-oLi^. 
. liii^Li LlxjLi *u-uL <-2jju 7=-^^ La (jLcj^jj (_JJJI quantum of action 
dJLi^Li 2j (_5-^>- ' J^»-l (j-a La 4JI «L»-jjJ Ljjj C^jLJI I JJt a ,j J fl a (jLS 
Jljj dJJi <_l!j jl IjL^vlj ^L^J-j (j-SUj .4_Lc /T ~ m i ii La 3j_»IjL_a i-Lljji i4 uiij 

VI < M.'tl ^ii^l dJL>Li (jl^ L&jJ^: .^LAjjTjji(_L>jJI dllj(jl£j iSLiaoljjjj, 
J j j i .I (_, lr i>l o i ii ji^j ipltM.^L! jjJlj>JI 4J^jL9 (^a j glj j^i-T (^Jj^ t - ^I-h 1 

. pi < mi VI 3Jl i ill tc^vLlII tbi ) uaj (_ya tU (JJJJ (_£JJI (jLa_pJ^j LluL /ajj£jl!l 
'.3_Jjij_flJI CjljjJJ ^jlLlSjkJI (jljjVI uL> 4_cSLal iC^jLJI I jjt JUji1<j/L3 
■ ^ *■*<! Jl2 (jL^ (_5 JJI (JjjJlSHVI L^LaacJ (jlll 3-btAII i— ll ua. 4jSLaf Lo^ 
;3jlj^>JI [J-ljIj^ J-i^- l£>*"' U^lj^ (j-° U™J-"-W '^'Li J o"i i nj («Jj i LLjJl^- 

2 II S-i II (_y^ (j3j_Lj (jj_>La Cj_iLi «_a (jLaj^U^j Cjju J^Jj O^ 3 " "^Lt^ ?-*3 

4_j_x_j_t_l2 CjI JL^-j cLa^J^-La (4 Laj i u > CjLI i n"v Juu) I Ulai ) t g. a daJ I 4lCj-uj^ 
(j -r~ 2 I ii" i ii a <J1iIjl».jJI ojuij .(j^jJIj 2 al Utlj 2_jjLj^SLII 3Jbe-iSJIj 3JtSLL! 

4_L»-Lca i-aLvuj^VI I jut xJ^La . <iK (jjSLII j-^. ^jjLj' J m3j i jj-ojJL aj-Sj 
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. I '< i ulaa. (j^. N 2j i u a LuLjj_j3 Lij£ i_Lll_La> (jl_i L*iJ^Li 
i LfcTj ,jl Jl^-V ,3 .' '".' <«-! cp-" iCjIj jJ! <U*J3lj ^yk: dl>}L> r-UJI (jl£ 
4-j-Cj_<Ii i3jlj^>JI (juljJS (j_a CjJ h"i i nl (_,-jJI «Luu_)^J' CJj|j-uJ (ji uJ^-J 

.Positivists (J-uji^jJI 2 run^Loil «_a 3jLv 5 ^j , ^ ^ <tJji.jJ Ijw" i<Luj£ 

jjjij LxX. (JjJSjjj O^ljJS (jl (LujJL>- jjje-o jjfc (_g jJI) t_!LjSjl (_ijj_a ( _ > Io^lfljj 
i*Lj-JI IetJ^jJI <icjj-uji,l (_y^ I j'"* Cjcie-La n_a^cl (j£i rfsl^ Lil Lai '.<Ll*-iI3jJI 
i~i i tiJ-C.ji /- I n tj-fljl j '"■*" *_<_uLjj1 (jjJLll (—2 J nilj^ 3-^j) ^ 'J rt L)' *—^> C \9 

Lj_L«_o (jLS 4_J2 i« ( _ 3 _«_Li5j» «LJl_j ^ a i alaJI ( _ T 3 ojjJLo i a usj JL3 (jlS itlujS 

"" (22=i0 

(3_jl^>ij1 (J-*jj jG (jl t i se * <«>" > laas JLlc ^jUtl'a , U £a <d j + <^>jJl (jjLiL>ijL) 

Jjj-J (ji V i ^ j a i oj (j-^-iljJs (J\ i"i >- I c I j*~j '^" (jlj L^LcujIj "Lut-tolal I 

«l<j/jJla iul£j .SjjiLiA «GjuiLi^o tjS-Q-i V »Jalj dJLij niLiM-i (Jjls Lo < LoiLula 

ji) ^ j i ea 3 j i ( _ T ijj_iaLLLa aM£ (jlj j-J-a-i ' LLlj^ (_i3 (Jjj_JL*JI (jj-oJI (_yJ-»-ci3J 
Haji] L^-Lo (j^seoJI !_&_«-« (JjSLj (ji ^1 r-Liso 4_uQjl (jl_i i4jjj^al ((J^J 
l_LS_4-4 (j-5Lj j«J (ji_l_j_i-ia_3 l_4_A «/oS» Jl>-jj ji <-ls'j J J->-jJ LUjJi^ . 1 1 nLv 
(_2j_<ji_Lj_flJI '(_j ' ii^Mj-H dJLi^Lj -1 ia a» (_j_iia_o JLSj . <_LJIJlJI I 1 J ' a Jj^-»"ll 

I j >< 3_ijl2IjJI S^jjlJ,! (jl JLaj liili <j-o jjul ^11 7-L0 cj-tuJjl (^Lj^-jiJIj 

till jj 34^ i5^_iajLj_a 4_l^j>o jL>ol (_ r l£.J ^j-AlAjLI (j_a ^ ^ j T^ ' ^ Jt_u3J (jr^ (*3^ 

5-ul^ill uiiLiLSLII (_gl (( L$3l jj pLuSiVl)) Kant «c^Jl£» oLcj La jj»-j ^ a b (jl^ 
ji^l Jl2^ .(JjLS_o ^yJt jjjjJI (<sJLJi,l iilJ>Li J^o iSj-o Jj^j il JiSLjtj 

(jl_i 7-JUL&J i^Ll^u^JI 4xft£ (j^ (3-^"' l£i-"I Lt4>^' J^- («-!'-*-" '^!- ,La 'J *J^ 
jtj (_JjJi '.(Jlj 1 11 1 u iSjjJL>- 5^-3 j_p y ) uaj .^ 1 •■■-" Jljl2j (_gjJ! 1— SjjjiLLaJI » 
(j-ajj !il ./cJjlII jj Iau (3T*-*- 1 ' J ' "'^ 3-^ t ' " T- J ^^3 (jr^ *-^- 1 '^ (_ 3 - ( ^ l^^^-* l5' 
(^1 5j£Li!l cdlj i^^Jj (ji jji fO-^il ij^ ' I rt j 1 11 A cLx-iIslj 5j£Ll!l (jj£j (ji /a^j La 
4_aj_Ii_La d~>3j Ly-^ <: Lj-al ' ""a 3j-S_3 (JS (j^S3*jG (_ 7 ^J1 4_jJtxiDjj1j . JljjIa (J-*l^ 
Jj J^j .«3jJij_aJI S-IjjeHJLi j"(j"i 1 11") (_ 7 ^JI '-2j>i a ^!^'' cP- 3 " " ' Jl tH > " w 3 i t*- 1 ' j: ?t 1 

ojut ^yJI dll 3 jin'ilLi LluLuI cjljjdl S-ulsIjj (jt-*f)" o^ '^l" '-^b-^jW r'- 

Jjuj .(((^uj-LflJI j-iSLaaj| «_a (j^oL»j (_gl (jVI Jjlj Lil (_jj (JjSLj jjla i«L>-jjJI 
«_jjjj>J| (Jjl>- (_y3 lL^S /tj>oi (<U» 4jjii oLuii (jx. l*Li^Lj j4^- SJjJlC C)1j il II 
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(«-£.J 4 ( nLJV <* » 3c ' I j J-3BJ a CjLuI » ^'-^"' I '■■ 3JlJJl>- «L?t_UJ ^1^. (j^Jl^l^J 

. « Lo^IjI «GjjLc La ^!»S I L*Ui (jlSj . «Qjej Sj^Iij «L»jv L^jji 

iTjIjIJ-a SJsLL fj^>. jJs jjL? ipU-iVI ^ 4J5JL9 iilJ>L) ^IlLj,! LojiJ^. 
ja£LI ^ SLjj .j-aJI (_yl«I! <-4>i w 3 '(^J-*^ cj-'I L*Jl»-j jijj-uVI ^ mjJI oscillators 

43 V LiL« ^in i ii ill ^_*Iij tiJjj (j_« f "'ll* ' " (j " »^- J^-iJ • tc-udIj ^lC (JjuiJI 

[j I «" 4_JVjijjj/l jiij <l£>-j (J-^^* - " *-(j'j-' JL " (J-* :>,J *Jl>-!j I J Lu (jLSj iCjM3JI 
(_Lc.l_A3 (Jj-»- lilj^Lj J 1 c iSt jll IjLA f^-uj J-J3J .(dJj^soj r j ilaJ I r-LiJu 
(jl (Jj-aJ lSjJJ 7"Lh^W sQjtJ (jJp mi'mI J^"ii 11I JLaS ^ S i<*j 3jLt,l x_o pi < mi VI 
dJJi ^^Jl ojl-JSj . aj_4^ (j_o (jj^jj (^ 1 u-fflj rj Jail (_£_>i-l 3-siSLi jl) pi < mi VI 

a j S L-$3l J (_2-^ aj <i\ II ^jla (jl ^- " i"< i n t «QLl>- d jj 2 <<* 4-jjm '<**Ljj <^t>- 

Jl3 (jL? j-J^t-o J^JLiia j<s^3 (jJI (_£-}j3 «Gj^Iij (jl gjjl" mi'mI CjjjI {jS . l*Li^Li 
.-j 1 a 1 1 (jl l2^j3I 4-JI (j laj (jLi mJJJI j3j-& (_piJj-Lui ii_^cjiil uj , d A .^"s I 
^ tj . >. tl 1 (( . tj , Uj ^ C 1 1 ^J j « A 1 1 » ^-A ^Jj * <■> t, I Iju^j . 4_u_u_LLi_Lt_a^S r-1^_al 
HJ^LjlII (^uu I r .U al , ,. II r j ,^ tl ^jV tiJJ jl£ ^ , „ mJJJI 1 ( (Jr jL>j ( jS'tl 
( _ T ^ t_-l J I nil (jl (jjl'l mi'mI (jj-j jJsj . Cj Ljj^pSLII jlja^sl < < < r aJ t->JJ nlj i iiliS 
(_jJI dJLaLLj J aj '"■> (jjjtl.1 3ji ^ 1 aj 1 1 (_£JJ! sjjiaJI ajji£ jji dJJi CjjJL*. 
Sijj^a L^ii 4^LLaJI (j^S3 (jLj aJ I" 1 nj I JJt 4Ibe_L3 .ojj^>oj L^JUji^pSJI Jl>-I 
j_A I Jlj* (jLSLfl .CjljjJI (^ aI pit iSijI (^ Sl^be-o C^jL^I «Ijjj/ ij»J-<4^ (^1 

. pU mi VI (_y3 diJ^Li (j^JLil ( _ t 2 t lSj>JI (_yl«J.I 

(_^aJe-iSJ (j£L<Jkl (j-a (jLSj i(jjQjiuJj| Cj^ejj I -^ -r~ 1^3 13 1^3 LLa LiLi^Li (jl£ 
Cjjca-"ii 11I Ldj^Li (j^J •'^^- (jji 1 mi ijl ^j'^-» •"■ (jLiiis (_, miAcj (jl 4_Lo I fljula I 
d)L_»_>.I^Jl »_L<i^*- (j_a j^^elul lIa^-LJI JQj_uVI i 1 (*fl ' rt (j\J^J (_^3 



,^> . ,^> ^ 



«ULj (J-SLj (<sJ (_gjJI (j-Ji " mi i_)La iji-Vu LijajLA I 1 j ' a (_p (jLSj . (JjLLcuJjV 
(JjjL^ (j^-Ij-J (j-C ^jJ iSj^'l J-^3l O' JjL ^ '- <1 t^ L r"-^ l t^>" j»L2J.I (_gjJJ 

' " 1 1 j ».j c^jLs cdJi «_ oj .Ld_i^Li (j-o <_j^2JLi 4J5SLI iLa^JLi /sjIjJI ojj » »"' 

I^S^o l*Li^Li (jlSj . jal«JI j-;LC. LiJ^-23 pj-iia^a mJ| (J^>- 4 iil"^e-a (jlJL-vjJ! jJgli 
(j_o I j IS Ijj^elLo 1 La-daJ 1 IjiiisljILo ^Luj (jl£ Jii« isLSjjlj (jl£ (j^ <_p JtJi^. 
(_ylll ijJIa j_J «l_i£. C^j3£ Ji^j -Jiil L^J ' ■ 'j 1 aj (_j3JI (_yJUVI ial'ii 11VI *^i;p- 
Ji^ 4JI (jjiLj/l (_5i^- «(_5-^" i^I J>2j (j^i («-I 4jU 1 LoLc (juujl SjJ, 4jla '"•! i<* 
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<* <La&j '■■*** La (jjjL_ui ^ 1 C (J_» t^_A ^ .^.-^- ,".t <d t , n flu 1 m < u ji IjLjLria (j^- 1 
: «LJ1_1 7TJJ-*- ^J>! (j^- j-^P Q>** "^^ I- 1*- c> 3 J' J> ^ '■"*-* Ct^ >4^ . 2JL>JI 
«2JL>JI ^ aacu i "~ i_£J-ll (jjjLvu'i/l jj£. (jjjLvu? (_,lr jl^ (_gl j^tly o^" 
4_jl_i d . ..A". ( - > c <_*j£ JiJSj . I_a p^j (j-a I i mJJLS ^_a"i?l *-Jslj (_y2 LilJ^Ll (jl£ 
j jf JLSj . ( _ r x-±uA. I (_, i ni'CII jj . V.tU cLcLu^l aJLc (S^-j i(jJjlJI JiJjui (jl£ 
. *Lj^_Lf2jl ^ a ' --'^ (J^^ 3j^ i ii f 11 «Gl^_L*3Ls_a ^^uju^Dn 4jIi 1 *~* g (j^. l£L»>L 
/oJ 2 .^, ,UII ;n 'ilj "a . I '(, iil^a. ( j^. J S"i i n a ( _ 3 _*J3lj joJLc t_dLL&» I g-L3 t_ <Ii£ jjia 

j^c j-^»3 cj-^j ,_^*jj {<sJL«JI 4_lL^. I j i '--j a ,Jj lojtJl^. (j_a (jLvujVI L#iL_pjej 

(_jJ! (jL>-LLxj LjjiMS i/yj^jJaJI jsJjlIIj (jjjJIj .^^-i^Lo^. (_yJJ^ ALliaj Jj^-J 

2 j in ;IL> j_<kj isaJI Sia^j jjk 'ijjjJJ 3 j r n'ftLi <dVI (3^L!j • ^^Lj ->Lik:VI 

(jl <_*j*j» jj>-I (jlSLa ( _ T 3 <-r*-^ *-*^ '"^ J i nl i n"t (_p (_2Jui /yj^jJaJl jsJjlL! 

2_aL2jj-uVI ^1 oLLS^li-^ I £*£>■ (j-a (Jjljj I J-<kJ ""'■ Jaal HI I (j_a ^L^jjill ^ijeJ 
I j . .. A \ ^_a (jj^J (jl <— t--y_i£ iSJLa^l ( j£. -^ , ^ A " V 2J|jjiJ| (j^J . SJLaVlj 
(j_a i_sj_ULj jLSLa^l oJlj^j .««L»-j-j-LsJI (j-\_il_jJ3 Jila L^J-m i> jo-rll 4-u-oJjLl 

(j^sj .2_j^i»J! jpLLsJI ^jJI j '"( i n" oLJs^Li.? *Lb (_y3 ^Jj-a ijJLv cjVjL*-a 
(J^-j (2>jI (jjl" mi'mIj (jILii" i nl^j-i 4_uij_il ^^cljJ^SLJI (jjVI tiL^Li (jl£(j-L>- 

N 53 i •■ " Lu^Lo^. Lallij /oJLti! (jLi (jl J?"n_t I a it^l^ Lil£ Ji2£ i(_g^^j JI or i 
4-j_«JL>J l_> (j I J ""»_' I L^a-j I Lui^lS ul£j .«UVI «_u-3 (j-° J-* '(JLj-ujVI (j-^- 
(jLj p j I 1 11" II (j-C (J1_«_lj_4j0 f.\j-LM Jl>- /ji^. LJlS l*1IJlIj 4-2iIaJ, I SLuxuJIj 

.^joJI^UU^L^JI 

.^^Jj'i/I S.jJ.LnJI ^j^sJI 2_j| Jj ^^3 (jJU'i/l ^^aj^JI ' . ■ .^»"tl ^^jiJtJ ' -il Laj 

JljuI ^yJI «u t_^j a^ (jl^ jla^Vl (_^=jl Jl^J. ^«Laj (jl ^1 j^j liili JjlIj 

. j^ls 1^_La^i 1 (j^aie ■"■ ^^ «u 1 Jj i n>j Jl>-jj i«QLD^J ^^ *^ .1-^11 ^jL-uJ VI i t>- ^j-a 

1 it i"ill 2jjL<iaj>J| ^l.j ,Ull (j-aj 4_uU2l 4j-Laa^j| 2_a^Lvo (j-a Uulj LiL^Li (jl£ 

■-'I clia^ ^c: 2_ljLcjJI ? LiUJI ^^JjLSj Lta^-I ■ ■■ ^^j iiiIJ-1 i*K ^U^l 

(j^Sju 4jijS| (jl ^yJI ill! ji^ JJij i^jl^ 2jL: j LfcjLp^Li i ISLcaJj ^ (jUVl 

.^ILij^J illjjjjt (_gJ_Ll^JI (^u^-lAJI «L2jJu-o i(j^"i'n 11 Jju idlli 
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4-oIaJLl ?• jl i "II dJb^Li [jLx-il (__>I3_>-»J iSjjiLiA ^j^l 4_lIL*JI t_ij^>JI Jjuj 

) P <fr i^jj £)l Juu z\ 1 Jljj ^qJ «Lj_«Li_u^Lj1 /a^Lflj £)] 1 o ifrjILa i _ 7 H^>- ^j-* 

(_, I r i " 1 1 i a j j 1 1 (jLi tjjj-AjJb <_iL£ (j-o i".olr (_j-iSLlj '• 1933 aLc 2 Ul , ,.ll 
(jjijcb j! j^j\ jji ii <= L^ J^l (_£ jJI d i "*"' aL*JI 3-<kJ i 1 9 1 9 aLc dii Jb (^jI"i mi'm! 
j i LtajCjl *,-*■ j"ll eJJt iul£j . LlILc (jJi" mi'm I aj^uj C^clij 4_h i nitl a*j Ial]| 
i >.-». ,^.11 j^cj ijjjQjioijI Cju^Jij I j i ia 3j (jj jJI (J^^loLji^UI (j^_uu^_uil! (jx. 
(jLi q^\ "i mi'm I (jl x_a ijjiaju i^UJb (jjj-ll 0^3"-^' (j^vLfljjJIj 4_loLji^LII 

dJJ>Li ^L^ mJJJIj i(jl i .1 'tl mjV Ijj-»^ < , . i j i nj (<sJ lJJJI ^sJLJil J^-j-ll tdJi 

tiiJ^Li <_oJ3j jJsj jj ua » II (J5 (^ (jl.uLj^LiJI -" la c 1 (j-o IJl>-Ij «U£ (JjJ 

alc (_yfj ^j^l ijj-G^Sj^j (2r>"j i nLLa (_a 4_ujj-ujJI «LloLj/}L1 ( _ > l3jL«Ji,! <_oa^a 

aj_L*JI 4 j IS 4_j_cajj (j-° Mj-^-" u JLU 3J-^ 4_jj_^jJ1 ^JJJ ijj'-*" '- a J L -'^- 1894 

sQxj^jv Cxjl£ imJJ^j j-^sLj*-o JLi-<-ul «LpcJ3 Sjlj^JI <"ijIVi Loj^Ji^. 1895 aLc 

dJLi^Lj (j-S-J -ij-J (0-Ij . ^^-cLii^-VI (jialj ?<i ijJl i_)jj>JI (0^-JJ 'LJI 3ji-p.jJI 
<_jjj^jj (Jj i4_u^lc 4_loL-u}ULi JjJolILi (j-jl" mi'm I (_y^ d ' ' "- * 1 1 CjLus^ill ( _ T 1^. 
ijLLJ i_h lj3 J-*J <3 jinitll (j^xisjljlil jo-i£.jj (jjl" mi'm I (j-U 3-aLc 4 mi^Llo 
/cLul fj n i nt jj^- <: LLi3 j LtlLa ^_kij ' " ' ■ J >■ J «L5j_(IIia «Liij^_Laj L^_i^ «L)L?tIij Cj_»1£» 

.^l^p^VI CJ^La>- Cjl^ I llV «(_5-<i 1^1 (Jj>-^J («-I Ij-A (l>^Jj K(4-L>-^lj <l"l I ajVl 

JljLa^: «Qiij^iJ idiJ^Li (jl^ .3UI,„tl j±L<fc aJjjjjI LaJiJ^j i 1933 aLc: ^j 
i ' ^ S 1 1 4_Lt_<t>. (j_u_ujj i«Lu_ujj_J1 a^JjlII 4_j_4-ijlSl ^>-*-u 0"\-«l i^-iU, 2l rfsJjtjl 
OJLa (_5-J-II aj-LuJ 4_JL>JI dJb^Li (_^u£La tLjJL^a. I aim (_j-*J iajUII joi^Jj 
.(j-djj /.^ (jjPiMi ijl Jl^jla I jj 1 * Lxj LuLil (_y3 4-lalmII ijxsc^l 1 Ju^Ijla t_ r c.j^ 

*Lxi«JI jL«jLi ijJLufc (<si^.j SjLajII oLjV^II ^ (jjliAJbl (jl^ ^1 i_2jL-o jlsj 

3j^j>JLi)) i_a^l»j Jjij /<sJ L^jV LuUI (_yJI -5j-«J (jj <til_> 3_u^ic r-j • a& ijj^tll 
i fl^e-Lajl <-^J-ijJ .«(jj_iL2JI aLoI (j-\_iisljji,l (jl-i Sljl i ii Uj 7i-ai i n'tlj «LujJ,l 
I'Lj-iUal d j ' <aj '" ' I Lol • faJiiMill (j-o Jj i aJ (jjp mi mI ?cJj i^aJ u^C- 4jjLiJI 
'*■ <* ' J 2 3 i4_i_4JjlS2l a Lg^J aIj?II ^^jjiJ^^jJI «Lu^lII ^>JJJ (J-^ (j-° <LLulXI 
^ <J-oT V £)L iilJ>Li liljjl Jlij .(Jj1~mi'mT Juua (_yJJjtj *lj^>-lj fW^' Cr^l 
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«_a 2_3j Mitl «GlJ3}Lc (_yi^. JiaLeJ ( _ 7 SLI» (jLciVLi (JjL-iSiJjT 7t i^ajj ■" &1 flSJI 
.«L$J ->JjL>. V LaVTj Lljjs-I 0*L9JL^I S^^J A.LSJ.sLS'Vl 
(_ylc (jl-J ''-'- taLSjcl i4jji*JI (jjl'i iVmT Cjb>.L«ja»y I -1 j ■-'" lilJ^L) Jljj aJ 

iiUaj.? cjJLs' Li^o rjL>JI (jr^ aJ ^ s-^k" er'l i-fljSjJI 1 LuU! 4J5SL! <jjLAiiT 
Js\J (-. j j <u 3_lLlII <Gl se^j <^" (jl (j_jLL.iiIjT jji-t JlSj ijujl^JI L^oliaJ 
(j_j»- lyCuls j IjLLo j-Laj /jj 3"^j <jv r ' '^~ *— '^^ J^!» *• I jljjlA I— X. T mjLsju^I 

n-dj-laj 'L^J-J <j£. Jijjlj fjj] jju~u\ (j-ilj • I (j ' a i^I f^flii* *t-wi iii »«Jj ./oJUJI 
>L31 fjJs) «3j>£! 1 mil 3-oJii»JI (ya^ I) 1 Ld3^£.J J>=>- LuJ.}L».i |j-a j^J\""( 1 n Li£ 
jLj l£1J}L> 7-j-^> i3-LajjK>U u 1 iij fUo»-l (^J . Q^JjV I 4jIL«JI t_jj^>JI 
(jJii mimI <_o3j^ (j_9^ 4^jjiI i^^'J ' M-flj'C 3e 1 1 (_y3^L>-VI i_t>-lj I j'il . >.*- i /_lc 

(jl (_5-Lc Jl^I JlJJ-3 i3_jl_O^L!j . 4lj-r"i 1 m d "'JJ ''*"* jlj <l"li ul (_Lv>- ( _ J -mlj 1 nil 

("1 j 1 n"i Si (_gJJI ( _ T jL^_<jiJI jJt (Jj ijj^oj-o cr^li)^ A^?- C& f^ (jjriMiijl 
I ^i<* i^LsJI Lu^Ja (_^ iS-l^-oL^I L^jj mi'i ( _ 7 jJI 4j^c_u ^-ujj^jiill <tsjj<l,l 

(j_o 3_J^S_o 4_o^SL>J (_^o^L>-VI (J-jI"imi'mI (j-o f-^>y (jl liLOJ-J (jSju ' aaa 
|_a Ls^LLal lili^LJ (jjl ~ mi'mI j <iij aJj . aj^>JU <ilaL*-a tf^loLc Lt, LLaJ JLvj 

i_j£j (_gJJI (_jji^-l!I /yjlxa-iSJl ijjL&^jj^a S^JlJkJI jj-a i_a^a Loj_i£.j 

Cj ljj=-all I jLflj (j^a ^Llal ( _ > Iijj>JI Ji2jI dlljjj . «I^JI Cj jj I (j-o Luj^al 
(Jji£. (_gl i_xSi^j (jl (jj^ (j-o . SjjIiLiA ^j^l 4_iiL«JI i_!jj>JI 4jI JlJ Jjlj «UjJ 
. 4_Ltc (_,JI j-jLa 3 jLcl ^Ir ^Cbc-J jJH& j-o 3ijLLo cdJ^Li (j^iJilll .^j^.MU 
«LjL>.| ij<s_L«JI ( _ T 3 (jJ^i-l (jU,l -i^^JJ J-^l-* '" " 3 ' "! ^"Mj 7-JiHoI LaJiJl£.J 

L*-L<t.-v IjjI£ ■" j is ij i(JL>J,l I jut ( _ T a ji^jJI juus z-jj-uj 'LjjJ c>"^ oW j-tiA 

(_ 7 _j| (jjjUJl ^Jj S >b :^_LLA -tjj^s tyzlise-i (jl LfJb^L) (JjL*- L«jLJt£.j . (j-\-^.^j mi 
■" La I j j->.'\ /«Jj . 11 JljJljJLS Li I ■ --1 r I ciiLjl ^^-LcSLIj i^imc i aj Jaj i—iLia^a 
(sILloj) diJ^Li jji-i Ji^j .Sj^mi dii^Li^jl jl ^1 j o"i ul Ji-LC. (_^ «Luj^j 
I i^ijl (jjjjLJI 'LSj-ca J^>-l ^-i- ^- iS^-342 Ur'rLJ^ 3^3 ■ J^J^ OJ3i u-^l- 
Oj_ljLj «Lj<jLxjO «LulS^oL (JLoVI (_p ' " 1 1 La a. 3JjL2Ji,l ojui (jLi . 3^JlJkJI (JjO 
(_Jjji.| 2 1 1 nLLa j_i I ujj! 4Jjl3 La I jtjkj . >a ggJI 4j^Laj 2 se 1 1 a 1 (. ilr J*C 1S1J 
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4JjSL! (jLwl (J^lS (j-« lj-*-AA ij^$X\ ( _ 7 J3 j_lL& 3l3j JJtJJ 'tj^"'" 11 J-*-l 3j_L»-J 

-" I j I j j iia-iJLlI ^uu> ^jlr (jl diJ^Li j^JS JLiJ_t£. 1 LuUI (^ t_ij^>JI jLc. 
*_La <CjI^£.jJI 1 "ili njl Loj_i£.j • w h 1 '- a l$j^'^ *Lp» 2 LcLii*-! jtitj jj] -> j U 1 1 

3Jaj_iJI <HjvjJ»| jJj (jJ-a- f-Lxto-VI J-2jt-u-u 4JI iilJ>Li JLs t Cil JjJi^lJI 
^_<3 1 ^ la a ^ ^>-i ^^uj-j^ t^JJ^Jl 4_l*3jL*_« ^j-* f 5 -*-^' (jr^- 'J '^""^ • SjJLJlj 

3-oji dil i Jjlj (_yJLc 4j£jj . Von Laue jV Q^a jjfc i_k>^ *j^^ J-* :::e i9 ^Jj-J-JI 

.tOJ^aJI dlli^^LWI (^^(jiujtJ^ 1^^,11 1 Cjl^pjlll ^yJk: 2JV.J i> juij . 2_LilJa 
iSjUx-j-U CjLjVjJI ( _ 3 -3 Cj I J-J^ \-X-a 3J^>- (_j-!l Lj-usLa «jV» (jl£ LoJ_t£. 
4 j Ir (jl£ ct^' Cjujju^aJI (J j 1 j flj (jJLui (jjjLJI (JJt^cJ (jl dJ-iMj 4_JI i_Ala 
JlJLs . « Ji^*"i n ^^*j Jaa d Lul qia j jSI I ^j $£ " (jl_i -* J i 1 la > (jij ' ' ^"' J >■ I J rt 
Jju •"-»■ Jail I J djl ital i_j^>J*lj Sjjil! >LcJi (_y3 dLi^u 2j^>o ( _ t j* eJJt Cj->\h 
41jl^. <JjJ\ jj* J-Jj-Lc: ojcvj 4jLu jjL£ jJia i * (jJ-'j^' 5_jJ,L«JI t^j^JI 
(. I C d-j-lU^I fr l_J j—L-flJ I «Lcu i«Lxj_)x. Jui (j-o (_yl>-J isLb 3.JLC.I (j-a (jSjtu 
( _ 7 i^. 4jj Jl3 (j-° (JP'j <LJLjjJ-uii dJb^Li (jlSj • Sj^Ja-JaX I i_3j|jJiiJI (j-° C^-J-" 
\j tjal I (—i^LttJeJ isujal ojuk ^^3 Ijjj/ JjLaj (jl£ jJiS .(_£_>j>-l Sj^ L*ll!i (Jj>-2 

(j^LJ! iiJp(j^ Vjlj4 mAJ jjfc a 'j.'^jj 1 >^l 3-laLjJI ^LliLi^yJjVl joJI ^1 

(JjL^vj i 4_l-LL«J I CjL^-LjtIL>-VI (j-C- jo^c-^-l iij i ii II I JL^Jj . L$_> (jj S i ii <i 1 
(j_o ij-g-jJ I -1 L^Jj j .^.j^tl juiljLA sLjiJj i_3ja-a i—SLSjI Sj^La sLujiLo^LjiJ 

*V|ji (j^j i j^LJI rjLi- (jJJ Sj^c^JI (j^. o^^' «L«JjlII ^yjj JjLvj i^oiJI 

'" 1T3" f— Jsj-a (j^ lS 1 -^' ^^-oj-^SLII dJLulSjJll (jjujij^ ir-j-u^jLk jjj_ia 
.2 j j mill (JjLLiSiJjI 2^ tall tLftC.3 i ii i ii t 2jjLJI 2 a I -> . ^. 1 1 jjj^ j^ 2->ijjI 
tS_LJH"i?l 2jj jJI 2 I wStl pjij^io Jjlj L^jJS ,jjjl_pj LuUI ^^ r-j-ujjLk ^ ajj^ 
'jl i^aJI ( _ T ^ dJLi^Li jl a >■] (j-SL!j .«LjvLj>o ^Jl^. JojsJI i j^^l>J <-^p i^j-ll 
/siaJI JL2JI (^ 2j^ i nil 4jIjjI_loj n_gjLJI ->! Ialll CjLcI k'a «L»-J (^ 2_u^Lc 

La J^a- ^jjL2lII Cjjjj-oj ^ylll 2j3LlII 2jLc jJI j}^: 4J^ i2jjL? (jl£ i^U^I 

. Ji^jJI J-1^3 (j-a L4JL1 LuUl ^^3 lSJ^ 1 ?^ 
^^.S ,JlL<iJ_I,l iL*LJ^ij J i r ^Ir ^/l j Mir x_<-uLlII tJ^SJ' J-'- 0' L - "-£ ^^ 
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«UjjijJI «oLl>. ( _ T jj/La <ix-iL>- '"■ 1^ jJila . S^j^jSJI ^y^l oJlA (_y3 i_sI£j_lc. 
U£ lCr IjVl ^W! t-ij^JI ^ Jjl^ j^JI <t-L>l J^i i! .J^l *LL 4JLol 

pLajJI Sjljj (^ 'j-f^ I a la j " (j^J •(jy Ja - a M>^' ^ '^-jl «U (jl£ (_£JJI (jjljl 
(j^a- i ii 1944 j-jJ^j (^ jilA 3Lp- lr «l jil£.VI J-tjj . jLij^ 2 jjj j i -«- ,«£ 
tJJui tj*-^ ii>JL-c^ «Ljvj_I,1 clLsj_*Iuj1 (Jj-J^ Ij i"i i > (j-ijJl 0^-^ j J q ■ ' L*-»3j * cjjul 

S-^-LLs^Ll 3_l£L«-« ^1 i i ii SJlC CjLj£ *_a (jiiJsLj Jl3 tiJju Laj 1934 aLc j_Lo 
(<sJ 4_cSLIj ijjjji 3Ll>- (ji^. (^J^Lll' U^*.'.' ^J-*- cr^- (1)"J lSJ'-"' ■>! U'tl i 
3Js}L»_> >j* La ■ j i a 'L-'-jlj jJljJI (jl^ Uj 5-tliLnJI 3j-aljJ,l ^Ir Ltllo-a ^^SLj 
I Jui JjVj i_2jj<j (jl£ jJI^Jl (j! ((jjij^Lui) <_)LiSL!l (_iJ^o J o~i «J l*U jj i4_LlLo 
»ij T "■' d "' *"J (JjjLlII aLo! l*Li^Ij ' La a -- i Li5_)->- ''^'j i "*_' L*JJJ JlLbI ill ill 

(2jjj Ljs^x-« l*Li^Li (jK njJjS (j 11 ?-" Jjij j-4^1 3j-c lJJ-o (j^-j -J i^iM t^Lj I 

Ll < -g5L.-v jJs lit i"i II 4->iSL*-a (jLi ^ aloa. lj-^>- (_,-2J3 jl ^1 1(JjjLlIIj J-a^l 

dluij Joa.bj^ii.1 1945 jjlj^a JSIjl ^j iSj^slJILi ^k: ,j,\ 4jjl! ,jSLj ^<J 

tiJLi^Lj l_ xjS Ji^j .L*U!i (j-a auI 4 i im->- Jjlj (j-'-" OJj! (J~i •<«^>JI JLlc-uJ 

V» j-Lt^>x-i ii jJ^JjI ^jj^jrill «l2jJij^3 ^1 vl>JI I ju* C..U--V 3JL.UJ j_3 
J-«-«JI (_yi-c ^ylijj}^. iS3^ 7tkl^l (jJl iCjLiK ^^3 ' . " i-i J (1)1 (jJjjJ (l^-*f 

.4j (^JlI^j i^JJ! iiiJ>Li /<sj>o JjxI! (jJU^I (j^^l Jill I i-A Jlo i3-loL1>JI 

J-*-" 1 Lf J V4>^ CT 1 ^ t>"b (J^W J^ J^^ 1 ' 950 f Lc- f Lj5 (>a ^jj (^ 

Jim Q^ i ilji a («-;»->• j-A /. " a 1 1 1Jl_A (jLl .(iSl_LA jJ-^jlU ^31 (j! t _ 3 _L_tSLc-i (J-A» 
(j\ iii o -a- " 1,1 ( j_a j-jj ' — ■ T1 ^jj^aJI j^JJ ->! i .^ '.VI Jj^j (jl^ (_g JJI Watson 
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(jlj i3_jj>J! SjLJJ 3-jjJJ! 2-j-<-j-JI 3-flj-j" ^1 J>^>>!Li VI SLpJI Sjijjia 

.«LlII sljiljfcVI I *»u~ , ,.l jj L«j3 jJjjJaJI LJ (jl -»"*" . .. » LxajSj I j ^L^-uill 
The Double ((r-jjjJll i_JaUI» "jjIjJI 4-iL^ ^^3 4 ■■■*> jj i n*ilj jj-^ J^j 
. 3_Lu_L|| 2 jjUtl Ijjplj (^(Ji-jj^^j^aVI <-j-ijj.il (j-o jt^jj-Sj^ycl^ Helix 
4_JV 1 1— Lj-3 ' ; i) J S> a jj| 4_lj_<-3^J (jl£ jJia i3_jjjjISLjjI£ fljjj i a II ojui tjSLlj 
/oJ j J a . genetic (3_ljLjj^) <Li-Ll»- j la ' 2 J-^J (j-a LjJjl i na ^1 j t\'.\ LlLl»- 
(_^ J»l in" J (jL£ J-J "sS-j^JI S^| 1 I 2_jj jJI 3_ujJ| La n in-^a J»l 1 1 "n jjSLi 

S3_jjjJ| 3-jJ_J| oJ_& jjLstj (_gjj| (SjjjII) 3_Ll»J| 2_j_b La '.(jJjVI 3-s-jjJI 
(jl£j . (JjLx_a j-&JHi j S, aj I Jj JlS (jlS (_J jJI <-iL^£ J-i^- i_?' Ja ^ 5 4jjLvu3 /- Sla 
I j I r CjL-oIj.5 i_JLL> Jij^a_a (j_a ji£i «U| i_gi i<*/u"}\!iJlj 4-hjIjJI f T^ til-j^ 
4-j_iLl1I (_S (jLSLs (jj i n*ilj Lai .i_j^j>JI I J ~"* I L*a I Cllj i i ii i i j i ii J /t-cisu 
(_yi 4-»_aL>JI ^J| (_ f i,i*j *<| JLS O^i t£c\\ i mi (j-a 3jLjJ,l i_ILl ^^j^ 'C^L? "ntlj 
(jj-o ^^3 (CjLuIj^JI) SjjIj^JI j<sJx. (^ oljjjijJI (_,i^. J ■ ^•*-j~ *j '''''*' 'LutaLiJI 

•Oi*-" 1 *- 1 ' 
La Ij-iLl lj_lLS (^JJJI (JLvjJI J_Lc i_2j_C (JLdLa 7-j o i"i I i J » i JcJ (jlS 

i LpJ.1 (Jjji^- i3-aLiII (Jjjla ^Lji (jl£ . *M-fl^.J Ij^- 2 (^diS*"*""^ (j-* 1 Uj' a 'I '^J 
«_L>L2J,I cLLciila 4_iSLUI 41j^_lL>oI (j-a 4Ju^v (_PJ (jLvuill "-j-lji t(j ii j HI (3;!- 1 ' 
3jj_cid jl^-J Vj .^_uj>J,I ^>-^. i>l Jl^3 JJ^jj (i(_pti^e_a» L^lse i^> CjIjj^j «d [qj ^ ' ^j 
' ■-* '-^ ' * /qj 4_iL) i>Lu_a ifja < n"a «U LS j ^-uj^J, 1 ^^^ jj^stjj ^jj i h"1j tj^ { L)^H 
Li^ ((»LVI dJJj (^ i_jjJ>Ix^a (Ja£.) ^yjj/ljjJI Jj-aiJI Jl^Ia J^^-^II J>«il JL>- 
(_Lua jj^jtjj 3_ulaj 2juj l _^ tLiil ( j^ tL>-jL>- jiaLSjj 5^3LuJ,l 4jI n\S CLu\£ 

. Gj^r '"i,l JlJ JlAJ I J » _■"_' (<U 4jjt>- (_p A Li- 

I LiAa. I Jl3 OJ^- 1 'J-^ 3 L*> ' ; '.;'■",' fj *" i^-t I (j*M-4Jtij Lj£Lj joJ I i J 'j LiJS I i I 
(J^ijj V Tiii"! ill (_p jja_L>Jl£ (j » taj iul£ i-iL^£ '"'I *^jl»"a i4JLjJL>J! (_>^u<-j 
CjljJLill (_^ (j-L^alj^'ii nl (JS, i~i J 4jJj^>- da i ■■_■_' ^ISLs (JjjjijIj Lai idiLaJuail «_a 

LjJI 3_Uj ^J dL^ (jjjjj <t».j Jl3 (jj i nil j (jlSj .Jill <d '.'.n'i~ c^JL? (jill 
(jjj^jlj ^V lojijujib iLltoVI 2_a">Lc. 4 , ft,' Li^la'vLc. c^JL^ di! j «_aj iDNA 
«uaJ ^L? j_Li.VI I j_4 (jl <>l^ (_^3 idJb^L! ^uLij ^ j_uSLII «ujJ ,jSLj /<sJ 
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(j "j i la a /<u-uL>JI aJal^JI I Juij LijJI «LjJj tLLJajua C^l>- U, LfeYjJ (_jjJI i«u^_ui!l 

, iJ7 JuL>- £jq o ' ^ rt 4J (J^Li <_ 7 jJ ujJI L^SLLcJ (j! i tj*_> (_ 7 J-JI Cji o i ntu «Lu_uJl>- 

(J_<fc :CjLuj>JI (J^>- 3>j^ PV?-*- tijLJ-ifc CjjLS i±*^tjJI (_L-vlj_a (_f Jl>-I (_5-3j 
(jLij .^j^-al (Jj-»- LaIjl^-I 4_ilJLo cjMj (j-o jl ^" 1 1 nli ii (j-o 3JjSLo ( _ T J* 

CjLlj-iULj ( _ > ^>L>- Jljj L^JjJ 3jLu-u J-t£. 4 J i ntj-aJI ( _ T 3 L-uj|j.3 f-jLb (jj I aj|j 
Q^jjjjlj SjLujJI Ojui i".k-*-V jaLj^l Jl>-I (_5-3j . 4j i ii tJ-flJI (<sljU d-^J^ C7-^'>^' 

JL3j ..KjjLiJjl I i J 1 1 JjV . (jLUcjl I i J 1 1 Ja2» aJuoJjj I^jL»- (jlSUI pj jj jjij 
Lo_i3 ^SLflJ (jLS jJl3 i L^-La (j 1 n-vl i_2jju Lei U-cSDj '(OJ^-a (3 J -"'- c - 'LJLj dila_-»- 

/. I c (jLS jjsj iujJI (j-o (j^"l 1 ill 1 11 (j-° *> jqj ' a ' .' SJjSLo cjLuj>JI c^jLs lil 

(jLS ij -1 -^ I (j > Lnj] ^kr I ^Ij^c-b ijjjLi^jJ J!Lo hjjjjijIjj i_lLjj^ ^l^ 
1 nSj 2 .. ,^ll cjLuljjJI (j-o ^ISL* IjJiS L2JL». jJi^ -J^l (j^L«-«j L44JI jj^jj 
uU 1 "j ^^ i^-ajlaI mi'i L£ Laj-l^. (^SLIj . ,_LJ-J1 sL-iji LJLij <Ll£. o > ^3-*-'- a 

1 j" <"J ^ (_j-* eJu* CjjLSj . L^u JJ^JJ (_>iLaJ ( _ T 3 ^r*^ 1 J*" [JUjSLj La 4_ulil 
S-LjLa JLjLi. ej flJLi VI Lg-La. (jXx-U (j-o (jSLj *sJ 2J|_iji_a (_£2 ^ ) < V<tl ^^ 

^ Li^^^iLiJI HjjVI fjk Jj^l jjjJI «l1 JLpJLa .SJL.*^ 3ij-«-a-i Sjj^cjlo 
(jl t_*^*J i_£JJl 3-^3 Jl>-Ij t_il^>- i_fj-<-u (<sl«JI (_y3 Jl>-jj V (3^Jj 4 t _ 3 _LcJI pljjVI 

(2yi K tlj^ jiJLJIjjij L^j j»j-2j LjjJI 4_lJLi (_L>iJ i_£>i-' SJjLa^ liJLLii c^JL^ 

L^JLSj r-j JjJil i_JaiII 4jLq /^ Lkjjj-o (JjjjijIj (3^-Ij • l)' Jl -'^ ?4i^ j^^r Lr^ 
'OS ' ""'Ij ' taj La-se^a CjJL&Lco (j' Aj:v J • '^' w 3' Jl ^J Sjjjca^j /siaJI ( _ T cj3 3lj-al 
I j"<- I u~ , ,.\ t ^ v Xj -J ( _ 7 lll 4_!iAoi! SL'uUI j_x^i 4jI jj^ 1 . . i>»«ll Jui] 1 " . _■ 1 a c 

^jJljslJI Jl^Jj .(jLLj-.JLi 1958 aLc ^ c^ajj L^J^ . I j,„^\ ^ plajJI 

7r 1 1 ajj J"J>^ D' ^ J-SjJ-ll (j-o O^i (JV jJl -^ (JSi^J- 1 ^- SjjjiI (j-a JLuJIjjij 
( j_u_jJj . ^ '^ Jj C ^ j 1 1 C (J-JI i na (^^ I gj ^J J JLu (jl (j-a 2l JlJ »_a^e-a 3ji_u_u 
«Lj^>-L»-3 Cj_iLi Jua3 1 1 *j 3 la 1 J (_yJjJU (jSij joJ jl i3_il Jl>- (j^3 («-! L4J1 j-a 2I 
ir'^j-j-aLi 4_«_aL>- CjLcJLla -"'■-'«" jj^ wH-~ 3-iAi I J ' ",'N " iy3 ^-^J jj- 5 
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L$_ii Cj-fu (j2 j gib V I ■"'.;'"•' I a. a p U LaJlJ^. CjjJj L$3j-<-uI 4_l^jLjla O^J 
. UjJI (JjjSj 3Jl_tu^ L*Jb^Sj (jj i n~tj (_^>- <j^->- I j'^-jj (j- cAflj (jl < pi i n-»-^ 

.(Jjjj SjjLv (»fl ^£jl i~ioll SjjJs «L»ji^o ijulSL! I". i~iLg, L^JI ^1 (Jj 
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gjiM*\$fel\ 



:i_itS £y> g-Lja jj;,,i<li 3Lp~ j^Ll 5J>LL=>1 (I*) 
Alexander Flemming: The Man and the Myth, by Gwyn Macfarlane (London: Chatto & Windus, The 
Hogarth Press, 1948). 

^-3 yjjjjj^jl ^ljj>.[^i\j yjjjllajj_jl ^j^-L^ll yjj i 'mm i 'i JJ^jJI VJ- 5 " U^ ^-9_3>*J.I (>" (£*) 

. LJLLjI JUjI ^i iijjua (3*) 
a_jj.ii II ciljl -a - Aj-ir' ,,iI j-a Jjl _jLS ^-jll-jjj ~-lj_>. (1912 . 1827) Lord Joseph Lister (4*) 

.IvI^jJI ^ (ol^UI) 

• =LjJJ-a 4j*.jJ 21$ 16 £jtJ La JjLjlj (S=i=) 

L^jJjjj-ulII jl . _ctiU Jj^j Sj-jU. ^JLa fjJUt ( ( c t jjIj-->JI (^aJU) ^j]jjp£-i (1915. 1854) (6*) 

. 1908 aLc 

bacterial antagonism (7*) 

./fl^jj-L-jl ^ Ajij L^-t-3 daj.ir.lJ (j_gjLt-5H ^yj-ojJLI l4La.C1.caj <Licjl ^bedpans (8*) 

David (jj-caJj Jlj-sIj lJuJIj (Rutherford: Simple Genius) u_ilHfs (ja -Sjj^jJj 3Lp- ^yLi SJ^LLj (9*) 

.(1983 (j-J^J -Hodder& Stoughton jlju-oj) Wilson 
-plus ca change ( 10*) 

j-uSLi jj-fljl i i-AJl-I 3Ijj ji a] t*_5i Jljj 4_i_s-jJ,l C-iLJje-JujI a 4-Lse-JaJl 4_uvj^i 1 ^ ■ ■■" 1 oljjjl <j 2 (I I *) 

. (aj-lLl^JI 31 jj) LflJl ajum^- ^j-a 

j < ,i'q ^jJI) ^yjLij^H ^jr^ll Jjtiit.1 ^ :djbtjl 4jMj LlLj ^I'lMinTj-Jjj 1905 aLl ^ (12*) 

(Jj.i-u.iSLj La 4_!j^*jJ 4-u.u.uJ I 4je_u-Lll Cjj_tji3 i^<) 4-un.a-Ll I 4j_jJo_JI (jis 9 t(5_aj4^-a JtJ^- c ^f- l i> :: > J f?-*'-* J 
Cj_j Li jj-j-J I 9 3j I j-^ I <t^>- j J !«-a l_Aj_Ju 4_uiji a <LiU^aJ I a Li-ujv ^U 4_lc jJj I oj I j->J I /^ 9 i (lt-^J J-° - 
f*4jL) Q"^J " til &-£*> i^-jJ' Jj^J^i ^J-^ 3 - 1 (jj^* (jA^- J-^ '-^9 - 'Ls-SjJ-a J-i^- dj.^ *— ijLsejjl XjLjj 

. (j-Uj-aJ,! =L>-ljJ /-Jj' Cj^LS-JaJ,' (J! (jjILflJJL) Jl 

-gravity (SLuIajT) <J\_Hj t gravitation JiiLD (13*) 

(jl^ LLj . 4-j.t.uJj-aJI AjltJI 4_l<u_s15I 3jj L^ajJ 1 g m^j CiJcJjj jJfl CjJI^ i_£jj^ t^jLa <j1 5 ^^ — tl (14*) 
1 ^ * ' ', <LLu-ufl (ja_Lujl_>Jla Qj ^ *• J » ' J-*-i f«-J '-^J 'lJtH-* 1 <-$-J (j-u-u 4JljLuj 4_w_i_jl521 (_3 5lj-al -ij^-J 
lydjua (J-JjJ 3JjL>- CjJLj jjyjJI cr^ (J^^*" lt - * 1 ^*^' ^^'" (1m ^'^jLl^j 4^ejjiaJ3 J^li^ ,j-a VI ciUll ,j_a 

.(Jjjjjj^JI ^i cyjSi o\jua\ Jjl cJl^j L^jLjv ^i 

• CjIjlSI*!! ^ jl ^jj-aJI dJjlcuJI ^ jjuJola ^puritanical (15*) 

.snobbery (16*) 
«(_jU,2i aLiJI a_ujL) LSJou <da La 1 dJu^L) jj^iiLa *pj 5j ■ ■■ ^ ^Jj*. j Cj>1 uaj a» u_)LiSJ djL>-lj-a (17*) 
The Dilemnas of an Upright Man: Max Blank as a Spokesman for German Science, by J. L. Heilborn 
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piftJI 6j9jj£> 

(Berkeley: University of California Press, 1986) 

.illjUUI 4^Ul 5_uJuc (jVl ^ (18*) 
(jIjljSi^ . 5J^J_*_a d j j t ; j ^| ^o, d_j_)j)jJLj^l JljIJ-j (jj_JL^j ;5«l Ull JiLAjsJl (jjJL-9 L^-* (19*) 

,j_a ^t-Tl-LTi-i-uJ I i ^ i'y * ^ i La dl^f ,^3 jj L) jj Lj^jjl] I j-<-JuJ (j^>- I jJ . 4.4 1 JljJ I x-a q \ **"•■> t (j Lj jj LdJ I 

. <Gla.Lua.ial (JT& La i Laa. 4_<u (j| IjJ^ iiUj 

JLtja (^ cjLcL«-.."u^U (>-^ O^^a :(jLJ^JLs 4_aLal (jl^ dL^Li (jl #Lj3-iiiJI t^jjLj (_Ji$ j^Ju (20*) 
^ Jeans >JLyv OjJju 4Jjjlj Rayleigh ^^Ij 4jJ] J-t^^j jJa (jl£ ji-J O^^J 1 5^-t-iSJ 1 CjIjjIjUJI 

tj\j cLu^L) (3^9 0' " Jl *- j _9 " (c^- J J J '-^' ur^ 3 ' '""" *j[>**^' '^J- 5 -^l z*- ) *JI »* ' ' tlJijJijjJi 5JL>- 
4J jj-jl—oialjj (_jLjJ_l2 j_j_j_u jLsej! 4jJlc (j-5j :(J\jJL>Ji M-o-tialLi Jl^'q (JjjLSj 4-LiajcTu (jujjUiji 
. (cdJ>Li C^iIj u („i i^ill) J*iJI (f£) aj_c£ 3j££ JL^jLj V] *Jaj ■ ,ij ^ 
Aj_«_^ Lai ijjtfl AJ-*^ Q-^S <LsLU Q«vS) aj_c£ J-* Lij^j e^' *J-4 (j-o Jl>-IjJI j L<al*ll (jl (21 *) 
((JjLaJl AJ-oS (_gl) 4 q 1 tfcflJl ??-jLJ a . jjl^jjl jric. Aj^iSJI I Jut p j 1 ■■ 5j ■ sLsLLaJl Aj^£ {jC Tt^us ^-3 t_J-*-^-j' 

. cdj^L) CjjLJ jJb 

n .Us'ai (jjuJI <1SJj Uj ujf (22*) 
JjL*j *J =USLIj JajIII aj^ jjfc (jYl cU-lJ J-<u*j ^jJI ojlMI (jl Cj-uI ^JJI jjj. <Gf <Laa2aJI (23*) 

jj*"' l" (j-J-II (jr-4 LaJlJvj Jj_<_uVI /ts_oj_>JI Cjljlj-4 (jl I a^JU (JIa 4j| ( _ g a3> i<JJJ*jJ jj-^" -iLfcjj 

' „ij "fVl a_oj_>JI t j_c j il uaJI cLaLLaJI f-utAj (jl (jjLitTuJjT c.-ul (j\^ ^ ^$*& J5Li ^^lc cLsLLaJI 

. Aj^iS ^JS-Ju /jj-JLC- LtiaJ I j ''^' 

.^3-J £_jj ^>c JSJ 3j_jLUI «CLmlj(rij <-3jji ^yJLLaj^j ^j^-oLj^-o (1945 . 1863) Lloyd George (24*) 
-4_i^>Lul 3jljJ 191 A ^'a J< A, ^tVal^t I 4jk: jljf Lpa 4jjj^1I Jlj-aVl ^J^- . Ji\j Cal\ ^j^ Jl^j 
IJui 4jj*-_jj j ■ iiJJ cLU II t_J-*J_5 - - j-JjjJI <— )jj>- AjLS 9 ' LgjJj^*- I JlJJj_)J i_Ja£.|fl t j LcCn-u^L) LuajLt-a (jli 

.<LJ! p ^l 
(j^J CA^I J-if-3 nj^J-aLuu ^^ mfiil (jjj- u - < -a a^jjLju (j_a j_p t^lc -3>^J' <LaiIa| ^JoLi. j- l .l * j (25*) 

1 i^-t-Ju a j^-iJI ,j_a p^ 1 Laj ^ (jl LcjLC nj^j_al_i_u aj_uI p ^jlf jjXIa ■ jJ-OjS /^_Aj^£. jJ^i-iIjJ >-ljjlU I I AJt> (jl 

5 j i^-JI 4jLjjJI Ct-lTml ^>i^l 

(PJIj LuUf i, > c t jii JjLuJI ^yLi 1918 Alil C; ^lilJl^U4J^J^i^lJ-^V , ^^*^j^ cA" O-A" Lfit(26*) 

, ^5L>J1 ^yJ] (j-^Jalj-lojjJI { >uS'[p45<VLj Cj*L^ 

. 1987 JjjjI 27 (u-J^J) The Daily Telegraph ^aljJJj (^JjJlJI &c Jji-L* JLLa (27*) 
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(i*) ? n U , 

3_a__»_Li <____ 4Jl ia1*JI LujJ ,_LJ_ i_jI___I I juk 

J*L__bj . 3_cl__U SJlaVlj S^j^iaJI JjusJIj SjJl^AI 
<".<il-». J_5 ____ (jl i__j__I (jl <__] I iu-» • ' aJ jX I <= L^ 

(j-C j la 111 __|J__3 (ji JjU l7-^l2j j<U OU,L_. _)0—2 

4-jJI r-Lx-tJ La (jU («Li>-L__ J-"^ <l_iar) _1 J _a— u I 

«< al mi<' mVI «_al _» <u_ jJljj V ?( ___i/ j_b *LaJ__! 

j^c (.J^p u !_La (3^-lj • J->J! \j~tb (_-JI La— — — — ■ I o i ill 

4 S j S ->J I Set .j.Ull • _!____ jL>j l_.t--y.Cj I j 4_?_^_ijl 

(j_o Ij_ij_Cj _)i _£-*^ t_ -s — — — 1 1 J 4— r (jjll _)J_ (j-a 4JI 

L__ui (jjjLiJ! Jl-uj _j JJ! La j<_i . «La_c V .jjuji_l3a___i 
jjf jjl*j V <_i_L>_l )_j__a> <jf ,__J jjlij S/o U tl (.JJ 

i«L_jl___l d-Laj^l (___ 4__u_S_1 4_*_u __J_T La _)_jSj 
sj-al! _>SLaj < ^ ij->. ijjwoVl _^L1,I j^jJ jsJjlII jl ^ ,'ngj 
<__Sl__xJl I j j a i ^ i . __■ 4_jLi, 3Ll>- 4_l£s /—-a-— jl 
(oJLc . (2*)j"i i "j^a .a .i__ 0___ Lax. IJljju i(}_La) 

j_<___J (<JuJI j_)jjj . jc\ i"ioll 3j_uJ,lj 4^1 nil jL^>.al 

(jj-i 4 1 J 2 * a ^J>J cr^lj \) Q" < ijr^l ^L?^ 3 7" J ftJaJ I 
3_jll_j JljL»- pLa_ _Jj-_ 4.1 IJljj JLa__lj <__]! 3_j.Lv 

.4_)jLk 
l_£j_vL__ l_La J^>-» '.Jlj i nil (2>c S-iLvVI (^J 
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pisJI Sjjjjb 

«LL^_a I J a U*M (jlj ' <* o ^ rt 4Jl_cu_a 1jjLlje_l (jLl jl i i till jj1ju_a 9t LaaJb <(S i _ 7 IL?e_) 

(j-C (_^J (<s-C 4_ljI (j_o r-j^iU ^^jLuijS^lJ! (jyJ j-uu] JlJLs . L»-a (j-^JjVI (_ji£- 
CjJL»-j L«£ i(aJJ! <— luiai.) UVJ^J 1J3^ i*lj-»*JI AjJI Cj u^£ (j-G j^ 4ja ifrl 
«L<u-ol ^j-be-LOJ j_uSLII (_, in I r jJia i/oJulII ^^3 ^ Lj t r'j-J J -J cr^^i}-^' Cr^ 
/■ I 3» Ca-S ■ ■ ■■ (_ 7 ^-l> 4 JJ ' ^ Cllj < < n (_ T J3 i _ 7 Ibe_) /Q^..} (j_a-*i3 2 f*J ' 

(jjjji-l JlSj . Lu!-i (jJji-VI *ULij V Ji^JI I jufcj .<~.-a-jll I jXjfc ^ ^yllLuJ, 
<j^>- (_j£ ijc^ii (jjiLJI t_*^eJ (jJjJufc .<_!.?■ 2jIj^JI joJLc jl£ <_a-p 3j-a <_iJjJU 
O^J-*^ O' OJ- 5 0-° 4j-flj_c. (jr^l J>>-J-II £_jk"inj o^ fl 0j-pi=j5 (jyJ-23 jl 
jlji 4JV wUtl i «LujLta Jjvl ^ySjLtA <j-a /oJLc JJui L<& ...jJaiti) 43l_p- 
^^vjJo-ljJI <_ <~& JJ3j . «Gj^Iij (j-o 2 JiJ ( _ 7 jjjJij C^jjj 4_uj^>o «L*-uj j_JLj 
^ Lu-d-jL] Jl^c-J (jl >(_5-<i (Jj (J^lS jji <±t>-LJI (ji (ji» (_2^oI «UjJlJI f_j i n ij-aJl 

3jlx»- Iji^La! tj"".' lS^' l-Sj miU i^ 2 j . nilLi i ( _ t j-»j Ijuij .«Ijlx». Laj mi a 

'("<i.r r jV^J ' "J J I *(j-" i_£ f" (? ' ** b o' OJ- 5 (j- f«-^-aJ^2j (_j-^ 43jlla Ji£.LjiJJ 

jJL«_j (jl tj_aJLl (j^-*J < frj^v "I •f"(j"'J^ ^"" "' («-^-! *L«1»S j<s^-alji^l (_ T i^. I J ii nj 
(jjjj! (j-da-LJI 2 j I U 1 1 J I , nj jl ^^ji 2jjjJi3 J <>.'al (j| . I *t g$ i_2j_iiiLA ^jlr 

i_jjSJI «LjiIjj (_i ci^^JI (j^ ^jiSLII I j i ^- Sj VLi (jijjGjJk! (_aJJJkl 7" * ^ 'jj 

^^-Ij^JLj Ijukj . (O^IlI Ljjia ( _ t 3 lilli (JA Vjj Ij^jJjjj (jl Jj iCjLuJajJI (aJuiJj 
cCLuaJLa i ala. JajL>JI (_,-l^. ( _>iaJ j >-«J! ua IjJLj (-jojSUI 7<^j£ q hj i ntljJa jit luj 
(jc LuL^jL^al (JA <— _>1 i i^ill (JU) l-^'H JL>.| J-^ J^J .(((JJitll Jm flj S^ljJLlll) 

^y^JI SjjjtJJI cjL&Lilll l^al jjl y^ I iU, ijjl V (jjli) :jiSl 7-jjJo^j «L=t^t^ 

(jl Ja ^Vi tiJJji f-aj .«Lj| (_j jVI S a 3*lj-S (_^-i-cSLa-i LaJtJl^. jjjji.VI I J jj^ij 
SJljjijJI «_ijJoljJi,l ( _ T 3 I oji ii Vj I Jl>- (J-jlaJI 3«l^£ ^1 (JoLlx-i (jl J Mitl tLaliJI 

.4_2_LX^lj| ^ /j"tl , .. rt i jLuo (jX. I J 1 I II ^ 

if.\ i nill ;> ja i"i1 i-;^^ '■'-7^ ^1 '■ SJ^-^tJ 2jj i ni->Jij i— kljJll -^J^jj 
(j^s «LajJjj (_j\r JiaLaj jl (jSLxj V <til 2^vjjJ I jiita LjlSLa Iji^. <sJL«JI q*$ 
•LxAm CjIj_jJlj>o (jJJol «LJI VI .«GjL^aj (_gj ui 1 1 1 (j^iJLsJI I aj^aJ «liji jjJ 
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Ijl;L>- I j i j aj (<sJ La i3J,Lc jl joJLc (j-o 7t'j3-" '*-^*- (j-° '-*-° »' ' " itlj (JLvjJL! 

(jj-2 (jr^^- f^-^'j^^- (jr^l (»^b^' 5-^^ 0' 6^-*f o"^W '**-* oli i4 ^ 
cjI^j£ (j-o i^Jj>^ ^-*"ju l?J"* *-" 3 1 1 ii LUI ojui (^^jlj . j^LjJ.1 Jl;^. Sja^uj-o 

. L^>-j|j I Jj a (jj +" ' "J O^ (_y-^'_9 W J J ' "*"' « ct-*-" SJjjlaJI ) A all I J (_LaLi!l 
'jjjll p.1 alatU j tail] C^S^UI JJjlII JlJi£. i aJ jJL I I ^jf'J i4_iJ3jjl!Li (j-^*-^ La-^J 
(jLi (J_<k CjJz\ i ii ~ La lj_<iSj . LLu^j i"i i ii )1^3-i (_ T 3 Ijj^ii (jJJJ! 'ijijj'-JI 
(j_o r-j^J-JI (- I c ljjfc^£Lj joJ jj <_*3lj_U oJUfc (_p-o (_jJI Jj-co^JI ja^jlSLoLj 

4jJjl2 La_i3 CjJl>-j jJLlj Sa-i-uj^l joJLtJI ( _ T 3 Cjuji^tillj ( _ > ^>jjijlj Cjljji>JU 
Jntl C^jL? LoJ^ <__xISLj I jtAl A"^l .fl dlljj «QjVj «U lj-aj tjj-t^o! Jl {£^>- 
4-Cj_a^Jt_o ( _ T ^ L*_o I i jj"jj ' aj i la flUa- 1 <-^Jj La) oLlJ-lOLjJI ( _ t 3 LLu^ (_y3 

<j£3 (<sJj . LtJLp (jJ! Cjj^vLi Loj-i^. 3^^ ^jl 3 " ^J '(lS^ "ix-iJ^i!! jj^aJI 
Jl_jj_i (jjj (j_o »l olr Ji^-j (j£. jjii^ll LLl^ /<JLc (^ Liij S^SLa (_gl (_gjJ 
JjLvl (jl (jil ^^-iLSLoLj (jL? 1 h j. Si a i£^>..jjjfc ct-^jJ-^J cAi^ "Jy^taj pl>i9 

. Li_j_i3 (j-ujJJ rO^-t-aS j_A /■ la ( < <•> La (jj S/c^JlSL?t_a (_ 7 ^>- 
2 _i I < II 31_lj>JI (j_c Cjjjtjj (_gjjl jjfc i_jLlSLII I jufc (^ J ua£ J^lal (jl 

3jjjlJI JL«x:Vl ^'1 jt\;tl ^jju3^Lilll (_kIJII p5\ .^.'w-.^.^f jlsj. L^jIjLcj 

_j (_,_ij^j>o (_Uwu j^LtaJI I u£ I U" , ,.l 1 (JjSj (jl j-\oli ^Ljj i ( _ 7 Jj'i/l L^JI ^Ir 
.« Lj^olj2 I J J fl '"' ijJLufcJ Lufc lj< 1 inl 3J_)-i-a (_5-l^I (0-<k (jJ. O Lo-lUj jljLcol » 
(jl_i tLx-L«JI 7" "* '_'J J J^ ^"'^ (j-« i_)SL<i 4JI (_,i^. i—u^jajJI (_yJI j la b ^4^ 
2m 1 1 >> *- 1 1 j ^_LjlJ| (jl L4J ^1 1 nil j^-a'iil (j_« Juu ^J» 4_)2 t(j^ * i<i1jILa I^jjSj 
jJlje_jj . « (_gj_iii_J I pJ-JI (j-> 1 n-a-'il aL«JI (_,jlxJi,I (_y3 i-'i-v (_yJI LtJcv (jlj_i 1 n_) 
2 '"I SJ; II ^Lc^lj i»(_, mi (_L£ 3^jj(_*j «LcjVI (_,JI Sji^JlJI SjJLo (j^a (j^_i oUII 

j mijII (3_j^ (j " *<*>• (j-o («-$-> Ij oL>JVLi (_yjiLpJlj 1 L^JjSLtixj V (_ 7 j-!I «l«jj/IjJI 

«_3j (_y3 liLH (_7-^' ^J^^-^'j - (*JL»JI (jLjijVI (j iii-v (Sj^jr 1 11 j) Jji 0^. Jj . 
7-^_*ajjj . ^Ljj ^iSi (^tiua ^^ d-uIauJI t^tje ill (JjLfl_a ^j IaaJI Lit ^ s- J l cujj_a 

j iii c «_iLt»JI (JJ-2JI (_5-3 J ml 1 n"t CxjIS «(_g^Iaj)) «L«ii (jl «Ujii dlli <_iJJJi,l 
(jjiJi^JI (Jj^Ia (j£. LxjIj iSjjjjtlll (jjj^Ia (jx. V 1 Lgjl n\ 1 no <_3jji3 (_,iJ! A^Ltll 
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uJ*£-\ <j Li j » i"m " t£j Lai] I » joJLtJI (j-a p_J-"l I Jufcj . (_j3l jJI T-j-iiajJIj aL^J^Ij 

4-3j^=_*JI aJJt Cjj q"m 111 JlJSj . ilLJLl LllLjI^pJI 7-J Ml J (_gj-!l L*l!i (j-o UlJu 

(_, mi i nj-a JL>-i J-&J iCjIjJ (JjjLojjj (_kIJJkl J<j mm i iMj . aLc 3oLxjM3 (j-a ^Sl 

3-o 'i/l ^ 4 mm i to c-t^cj si^yA Jj! jj» 1667 aLc i_u^ mJJJI i3_iSoJi,! 3_jjla^>J! 

(j-O 4 ni<-^OJ (jjoJj ll_JJjjJI (J^UlJIj /-J I illu L*U ij . . I j~f I ' . --» jji 4jj_lL>oVI 

.((jjto'i/Lj ^ojJI 4 j Mil Li3) (Jj-p J^ f ^ -^- V (jSLtj . « Cj I o K 1 1 

aSjinU j»lSLs-V! 215Lz JjwiJI ^ I^Jo ,jL *U1*J1 <_aJjll jj^u L£ 

1j_LaL*_jj ' a J j >al * g *_a *La^S (j-t^e-al i n"a ^o-^oSj (jlj t^aoJuiJL! 4S i n a"U 
(jLaU J(l (j^S (jjS £(_2-*^ 2i» • (j"*-*-" J j!>"^ < : U-aLt_a 2 s^La^JLJ p j" 1 g I * g (j - *^'^"' J I 
lilj j m iaJI Cj^Lijijj j^c 4_u!il p '^.' 0' (_j-^l K'— LX i J' i_^>-j"i i aJ LlLc 

I j_& (jLa i LLLc «lI ' fl-ul (<u 4_l3^l>-I li.lj'v mi «U^>. jjJo "-i^co (_j-s (jjuwi-il 

m3 I »"'J La_i3 '"^ JJJ-^u <— a-Jj-U (jl . «CjL9 La pcLuaJ Vj LtAJ «LjJljcj (jj ' a i u2l 
iOjjij-ii (jSLa-i j-al i La <1jjI3^3 jl Sj^jsjJ (^JaLi- (JJjL) mJL3 .(_, oUII JgJ-LtaJLi 
(jl dJJi .«US jji£. V j-al ^,^3 . jl^^lil SliLSJI j_uL 3-uJ^=ti!l S^t-ulII Lai 
jojVIj 4o!^JLll JLJtjj (ji (j^-a-J iSLpJI ( _ T 3 ^js>-^\ CjIjj mil JlLa 4XLa j«J_*JI 
mJJL>-I 2_'j id»J As>-^jls\ *S$ (sJLc SJLv (_flJJJ,l u^sjjlJj . A iil~i^a j-ALi^a «U£ 
. 3jj .>.«!! ^JLA (_£jj_5_a Jl>.| /toLo (j-a 4ijtlla 5toLo I JJ a J ' 'j J fl ' "^ji CjLilS 
(jjiVj^LjJ)) jj J j I a^j 2 j i c I (jjj J I a. l_a^ i(_, o Utl jUeljVI jjLa I jiSL&j 
■^ U . n ^^a i ^i , ^. " V cLptxiiJI (j2 LtjLi Ttjj-al iK/ySi i "^ LtoLljJ (j^Mj^jjl-fljl 

.coVUJ! 

jl (jjj (j_a (j-^-Ij n-li LoisjoJ I J-Aj ' ^i J (jl i(jlj Mill (_iJJJ,l tcoI in I (j-aj 
I jl Lo-jo2 4^^Lc 4J (j .mI La 3.^3^3 3jc-l^j pLu^VI SjlJu (jl» . L^J Ijoj '"ij 
4iii>JI ojui j_lIIjS ( _ > I3^C JiSj .((4lLsL>- jl «La_pEj-3 4_ijl3jji!l ojui tlolS 
mJLj SjojLjio «L<jiLo^e-i i 'I i imi'iII jtoJl^JI (_y3 J^^ < ^ >) :l ^-IJ (j-° A-ljl ** 'J,"".' 
jua] di!i 3jcj^5 ^\-£l d^ 56 = 8 X 7 (jLi 3jj,LojaiJ dJLujilj Jcvl >L9 SmJ?j 
(^JaLi. <lii j\ 4_j3 liJ^SLifoA (_glj q^ij^. Jui£L VI 4jj/Ljj>JI LLajJj Vj . (jSLaj) 
. i". olr Lo£ . I JLA (jl£ igjjpMi Ijl (Jj^ (j a S h pJbJs>-~\ (jl£ (j\5t3 .(((jLifcjjJu 
(j-a cJ-Sl «LJ1_I j » mij 4J^ '^^"■_< (jl^ I lag. 4ol (j^-p liLs ij^'i/l L ^°> j^ flj 
(Jj^sjjj V LJUlS i(j iiAIjI ' La j i a (_jJI Ij-pS r-LbeJ i-djl mil Ijjfc (_p-aj • I *a3» 
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. «LiLJL>JI sljj ^J* i u (_y3 t-JjJj (J-«^.J liuTcv Jl^>- Jjlj VI «Ll*I3j^ (_jJI tit>-LJI 

<Jj_>Li 'ji Jj I *~j o-x^JI sLj_Li (_L>J L&<-ll Ct--yTL>- 1 (_ylll 4_u-u (jJ^ lojlIIj (j-GJoVI 

( _ T lII (JjI i nit jl «LjcjtJ »l oUll (jx. SJ_lo dlli /_J3 (j^-il 'i'c\\ (jl (j^-JJ (jl i— fl-lj-U 

cLiiaLLo (JiaJ i<_2aiu!l I JJt (j-a *Jlj1\ (_yi^. ij^J •l_r > ' j*>"' ^ r" 3 i *■ I j" 

'J ■^■~ ■ "_'j ^ i " a ' I L$J i ta fl3 seJ (jl (j-a Lulj J-iiial ojLCa'i/ 3j^>JI rfdUJI 

( _ > Il>.jILji! (_5-ilj o .' La-a^i&I iJl ^ j ^ *^t t3^*i ij^ol •ju - '^*' (J3-2J1-J (_iJJJk! 

( ^c \t . >.Aa :j<uijlSL3| ljJ3j_<_u (jJ^i-l si olr (jl_> ( _ 7 J-1Jij-lxj (jjj-tl »l oUll (j-a 
Sj-SLa |_£l ^1 /sjkjJI (jl cr^- O^ 'lSj'-^I <13j-<-u <j-a (jjLiJI *_LaI a] ^^-li! 
j ' '^" V fljj 1 <3-l j j la 3 I 5e a /«-& i»l oUll u~f*1 .(_£jlSLal (j-a 3JjJl>- 
CjVLHJ.1 3_iLj£j Cj I j-cb L>J, I «LaJI (jc (±<jjijell ^ '^>'a 1 kl|X I ^j^'^--^ JlSj 
Iji^jlj jLi)) a^_LI1 (_^ p^* 0" ' '■ rt jjJS^Ju (jjjJl (Jjj-aId L>J, 1 ■*■ ia >a . 4_LaJju1 
( j_ U j_jj3j^_a ua^JU (_£jJ1 ao-uIS (jj-a-*-! cjS\ ^yaJULi aoj Jl>^oj ji «L)Lj -* ^ , ..^ tl 
(jl» •' aJjJ,! 1 a-j-t^jj .«Cjlj_ck>L>J,l *Uj? ^ «b xJUlil 7-L>JL> Morpheus 
jl_i jl j mi II i\ I <ll 9maJj dJUj-I i«(J^jjSLj <_ o-p j^Sjju V sl oUll ■«■ la » a 

jl j^juj ; Lfcj_<jij I_<jj jij (3_iLlSL!l (j-a) Sjl;L». r-iLaJ lj-^j Jj jlj IjJ^^-Sj 

.S^jJjJI 5_il'<tl (j_a |jL^aai.| ji^f (jLp-Vl jJ^I ^ ^ SjU^JI AjbSLII 

Jl>-I (_yi^- j^SLu ^j^UI 13^-^*-* i_H-° 'u ' " '"' "^ -m "»*~-t I 3jLjSJ| jji ^J| S^Lc^l 

J_t_c£3 La-LS j-I1^i «Ljjj-C (^JLu (^ Jul -ij-iiJl (_p-a 4_il» *.(j-\-u-uM i nil «Laj_c£i>. 
(jjjJI CjVL2J,I <_iLl£j d A , „\l All 1 aJj se a (j^ r-jLaj i_aJJJ,l t-^12jj .«j_iSl 
(_y3 3joj>j-3 i_jLiuJI JLaJ Jl^ (j^J ■ " J 'J '^P- 1 0>^~ 'J^'j ^* (ji'-*-" J' LJ+" 
CjVI_2_a 3*lj_2_i (jjjLcJI (_v^_tj uLl>.| Tt-i^aj] (_ T J-ilj -i_H-"J JJ'^H^hh 1 ^IJjSVI 
4_ijLj>o i>_i_a-*»- Cj_iLS J S 3 iSjjJI "^J-iJJ (_yg,l < i"i VI Ja I ui 1 1 1 J^>- ^j^bjjij 
jl jjJ (j- ^ '(j-^l '^J V (JJa-Laj t-jjI^o-IJ ti alSj jjJ (j-a L^-aJJSj iSj^ila 
Zuiyh (_yjk (^Ijjil L^-ajJai) 4_LuiJ (_Jjj>-I ^ a j 1 a 1 j . I ^jj 1 aj (jSLaj 3jJu <-iJ_pJ 
.- I 1 is a JJ^J <LJT Sj-a (_ 7 SLjj^I i—lLi (_jj t-JJi JuSj .(_Jjj>-2| jjl J_La (_kIJJkl "-j-^iS 
((((^jLajJI (_gj"i 1 lit I (_ji^. jjHiJ, I (_y3 (J-aJ>JI (J-ai^ (_y3 t-lljufuj ( _ 7 SL!» (_,-«-a 4_uj/ 
(_c Jj (jjil^S (_y3 jljjjJIj 1 kill I JL& (JlLa (_^JL>o (_,i^. (^JlcLcuJ La CjJl>-^3 
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jaLu (_ 7 SL! oJjtj (j! jij^>- '"< i ntjl jj i nil ^1 1 .Jia jJs (Jji^jij (jls «cil oKll » 

. 2_|LSJI (_^ J JaM Lijli ill (j1_ujj,! (j-LaJajil 
2jLo ( _ t 3 4JlL<illl! 3-u i*aJI ^ i jl I (j-a t_ij^jj (_£ j-ll <±t>-LJI (_aJJJk! <_ki*jij 
t^Js JiUIb tiJJIj 2 i j'l ^yfl JKJI I Jl$J (^2-iSjkJI i, mi nil Jnc.1 4-cSL!j i4fbcj 

1 Jlj* (jjfcj (_y^ S^tiblj 03^ * -^ LjjVjJjlo oi^ '^Llltl SjLLu^s ,Jj^ 4JI 

-" Q}£ (j-ajJJ ^LJLjlII ^j^* I 4_La ^j^' 0" * La ^-A^j i n»H j^ flgJl 1 JufcJ . lLa^LJI 

2 I j I (^ jijLJLj-a r-ljj 3_p.L<ial i_kll ^ JJt cijjljj^ Jla (jL? Bragg r'>^ 

(^ L^J J4*jJ «Uuil (j£ 4j}J-a ^yJI 3JLSII .ilj-a J^-Lj (jl jbcl jJiS iSJlvIj 
4 IS (J-iJljIU 3jJj_xId ji *j lIs * «L?t_L^1j ^ U j U -^ rt 4_*_aj ^^Lul ^^J-JI 7"i ; 'f~> 

t l-Jj *»■" II (J3->- Vg '^ 9 «» iLifu /aJLc ^-IJ ^ se J ' ^ * » * )LHS (j ' ^ j j^j 

(_aJJII I j^'a j a -^ L iScientific Process 4_Lal«JI Sjjijj mil J^^-j n_al mi's'VIj 

Sjj^ji nil ^LJujj-a^jLutjILajljJjLa- Juia . ^j^I «Lio ^^3 ^jIoj^^jlII ^ ■-" ulflJl 
JlSj 5^,11 . A'.VI 4j.LiierJ 1 I gTU-^Ia ^Ir JUJ iVilLi jjj i-*.tl (j_&j (J ^S 2_i «iUtl 
(2^c (j^Lc^il j I ty.M ji <-, 1 ,h1 2 ._. . U 1 1 ^3 5 SjS-^tl ^,| » jjLiJI I JL& f^ i—u£ 

cu-a_JL) «ULuj 4_L^ L$J CjIjlaI i'IiU i_cl I Sj 1 '■" i_3jju jl L'c-'c5La-i *^» . I j . ..*< 

^Jjitj t _3 J ' " a JJ ' -""' (J^-^u (_j^- i- 1 -^ p 3 ^ " f-i^J^ <_P_3 <— 3i Mini (J^-3 . V L^jIj 
Jo I i ii ill plj-il j^* 1 ' ^ i n ^Lajj (JjILa-i I JJb^ .««LiLjJL>ij1 d jlr tJjSj ^jl (jS-a-i U, 
j_aJ (^ /oSLajj ^ylll SjJVI ( j£. Jacques Monod j-Jj-a ijJL>- I'.-a-jS' i^yALiJI 

(jl liJLv x_a i " . 1 < " ' 2 I " (Jjlj'i/I tLj^Laj JL»-I 4 '1 r t_xj^ JLaS . Lj^-uSLJI 
4_i_il3j_iij Lai : ( »5-J (J-S (_yi SjLiVI (_,i^. J ■ «a se J (jl (j$-a-i ro-LstJ 1 (_y3 (jLvujVI 
«Lu^3jj1II ^j^"a -xjj jjtj ^^jG ptjLUj Lalj 1 Lj-aX. Jj (_jjJ! ^LjLlilu Lalj i3JljJl>- 

4_ljLjJI 5^x11 (Jjjj 3jjL>- jjL>JI j^>oLvu Ldjjjj^a (jLS jiia iJjLSJILij 
Sjl^l^^JI 2jJLLj^lI! SfjJLl l( j^.jjji c^JJi-^J '(1980 ^Lc ^^a) ^LuijSLII ^ 

c.\l U". , ,.l 1 jjj jlSs . A o \~ -K^a «L2j^Lij I i jl'il . .. ^ jjVjLuJ '(JJJ-i SjjLv 3jjL>JI 

j." "" JJ ""~ <S' 03^ (j- -sL*j2l <tj3^/L<J! (j<J^ujjz\ < =L>-ijj (^l-LajSJ! (jjjLill 
LiL? (_ 7 i!l 3_j^jSL!| jjx. S^SLs (_yjjl ct-^- I ^JJ '^ d&£ (d 4J\ cdJi (j^ \^u^\j 

cLSj^Ia (jt^- J^?°'- tJ ' (J-*-*i (*^ .'d^jJ>-a (jl JlJ^j LJLS La I ^1 iSijSLu L^J (Jj^jLu 
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t^yu>-J*j\ ^j^_Ld (jx. l_AjLiIL>. 2 * )jL?tjj aLjJLII /cj Dim r>^J3 «lcLu^aj ^J^J 

(<sJ (JjLjtA (Jjv (_yi^. Sj-iLa 3jjJL>- «LuLLa_p Ls_>J3 dJJi (j-o V Jj ^^ijl '-^-'Ij 
(j ii iij /o-lj .,_p>JI ^Jl^cIj L^JLj (jiij (jL£ il iL^JjLlj jJs 0j-^c J->-\ <j£j 
3JijJl>- /sJIj^. C^ae^u^l L$J2 i3ij^j(-o r-jLa-i «_a 3JjL2J,u 4jLal m'iSI j^xjLu 
(jl J_l2 3_l^IjJlI,I oLjjjJ,Li j£e> JlS jlx! jjSj *sJ il iroLaJ U-ls Ju^-jj *sJ 
(jr IL>. i_aj 1 n \jt'°\ Jl»-jj V tjSLIj -Sjijitj 2 jl*g pi jj^fl 2jlor (jl /<u . Laji^cj 

Sjjl^-u-u (j2 iaLCLa! (_gl I^LlLso j_uu (jlj 3^jJl>- L$JL) J^-2 ij«i^.l La£ i(jVI 

.3SU"i,, ,a a^ljj^l JiaJI 
( __ r J_iJej (J-La^jej (J-aX. (j-o j-A (<sJjlII ^^3 «I_L_JI aJjlUI jjl <_oJJJ,I 1— xjS JLSj 
jJLlj . L^jJI 3^L>JI j^jG La Ijjlj j£La]| ^ 5_.ljU_.ll SjuUI JLa^VI (jlj 
Cj^LiJI CjIji 1 ntl (jfl y I 4-u-ollLl oIjJl>- aJlC ^Ijt-"!! ( __ r JLLoJcjJ I (J-a-«J! CjjjI 
VI «(_gj^>JI J-aJU I rn^ (j-*i-l (jl f_ "**' ' " ' t -' M '(j^*^ (J -0 (j4j*' o^Mitij 
4jLji2l (_,i^. JtAJJiJi,! (J-LLajJu (j-Uji^. jj^jL^J I 4_Uj (_Ltc-I (^^Lajj Cj-43 jl Jjlj 

r-ljj JjLa^'.JjjiJI iJLa^yj (_pJI 3__SLuj,>l£LII CjLuljjJLa .(X-ray) 3-lIujJI 

cLuLlq-i S JI xjulgjj _jj i u i K)j Cjjjjj > j i nil tt j <^aj jl t4_*_iLluJ1 ^j^mi ^-i-u 
ju&JUl '"• a£ ' I J iS ij i LiLpeJ L uu -o A j ">(_«-£- JjLiULi ' " . ' 1 1 aj ij_&j\JI oLj all 
Vj <-i\t , >. . 1 1 jj^. .i S-^lj (JL»g. jI aJ-& CLu\£ ) 2£ .(_f_ajjjta ^Ir I ^Ir 
aJl2jJI «l>-ji (j-o jjjSLI 4^S-lSj>JI j<uLcjJI ^^^ji ^ _. u « 1 1 jK All J Lax. I _jl dJLi 

.5-uLjjjnll A^i»JI (_y3 < .' 1 n-fc^ (j .nlj i ( _ T xi«Jl 
ijjl Jt_Laj ^3^ ' JL P c±«^c-iJLQ .__, nUll ^ J til ^l i±jJJL>JI Ijtjfc ^^Jljjijj 
LajiJ . 3_>j^tl!| (J^L>- (j-o (_>i^>- Jti! SJLlLa 4_lLlJej CjLl^j^ 3_c.Ljj^3 (j^- f*3^i 

iHypothetico - deductive ^j^-l'rmiVl . ^yi^l^l^VI -^ j'tl ■■»■ j'l I I j_& tjljn m_i 

(jl (j^_a-i (j^Jj iLul-^J I gjlg (jLAj-JI (jSLaj Ijjl 4__jia^3 (j^ La 4JI (ju^JJ 
. d iLuLgJI ^1 t_j^L3 t-J_^ I Jt-Jj JaJu yt • 1 taj i±xjjcj L^J JiJU J I 3j__sJ_ejJI I J 1 a 2 " 

aLLII (j-\_S_jJ1 (j^Jj t«La_Lflj>J1 *ljj (_j+ ' 'i 1 fCJUtJI (jl)) (J^^-i jjl jLj-a i JiS J^j 

(^jjiSJI dLulSLdl (_,lr j 3 j 1 1 nill 2__j lalJI ^Ir j ■ La b I juij .«4jjLiia j_ii. (^ 

V 4_tSjj . ^ I " fl ' Jjl jL_l_a _j^l .^.".-^1 Jjij licLUI joJLc l_jjlj^v (_V^»J (_5i^-J 

J)^j?E_a i". i in! (jj i u i ijj » _i (<*>j ^LlLa p 1^_i (_ 7 -t^3 t * L x ft- p J 1 AJajUQ (_ T 1^. 3 , * ' 
( __ t jJI (^jlaj'ill 3_j^Lg3 4 A m (j-tb (J_) : «Ul>- I j-all 4jiii5L>- d Aj^-»lt CjLij_>^j 
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K II 3_jj JJI (j 1 1 II (j^_j_»3 SjLcl fjJs fj t\\ <_JLL> (_gl (jl ; L^-lLc <_i2J 



J' (j*J) J i ii J n i nil JLujiil CjIjjIj) jjjIjSLll jl '((^JJ ' ntlSLlI CjujjjS CjIjjIj) 

(_, I r i-jl '^-^ ui i(aj_ljJ,'^!j aj_lL^jJI oKjIj. h) ((j;j ' — ■ 1 1 cjjJsLJI) JjjjJI 

/tt^jVULo Qjl(j"' i mj •" J IS a isl oUtl 4-jjJj (jl <-;-*^=J lill j f-aj -ij-ai '*-^p c -J ?*-*■_}*' 

jj^-J jl jLSLal (j_c 3_jIjuJI j_La ^Jjjic 1 j 2 1 r I ^4jI (_ji£- LlsjId (jiiij-o 

LgjLQ |a i4 j ami Ol i^a <^«-»-"11 /-o£. I j 1 ■ ^ I (jl (_ 7 1^. (jl ' ''in jjl JLj_a x_a- i"i ij 
icLUI /sJjJ S-tx^ilLi Lt-pej-o Jlj La I JLA (jlS" I jj (jSUj . Jjjo. >Li 4JL) /sJjJI 
j_u£_3 ICjI i^q i^aaeuJI *_ut>. (_ T 1^. (a-ax. La 1 jl ^jJluui j^3 tAljj^l Ll>-jJj_laJj 
^Ljj-j-a jl 4_iSLlaJI «uj_ui!l jl tuj_i3j-Litl ^1 IjJjjso (j^^uj_uill jJ^I (j-o 
(_LjI i n a (_j.ll 4 "i -a- j 1 1 frLjj-j-aJI jl S-Hal i .j i ui IjUfcj . (*Lj^_i3j_ij>JI) (_p3j2l 
( _ T ^ (j la-i (jLS 4_j| ( _ r l\ j-a^l IJlj* /_Ji (j^-_pLjJ--Laj| j-±£- i-j-AJiJJ .«Luj/Lu/I 
da I i ii ill jl (j^->- (_ 3 -3 tJjJJLa pj_L*3j_a sUJ-lojI jl Luajl (_ 3 -c*3U,1 (JjJlJI OLj_LuLa3 
CiIj i i nil f_j£ 5JjJl>- j<sJIj£. dt--^Tia 4jj i ii ill j 4_Lajj»S\ll Ajj kill I J ( _ r c L*jI/2 I 
(j_a q 1 o^Li /<sJLc tllLui (j .nl «LJ LSj jJljJ iJL>- (_gl (_,lr j . <t_JLl!l (jj_> mhII 
i2jVL*_a dJI_L& tT^JIj La <bl *_a tcJuiiSUI (j-a cJsl Jl3 ^LuLj-iiJI j_<fcljlaJI 
(j-a jL^s JlSj . Lj-uLt-a f-<-ujl (_5-3 4-^2-uJalJI «Lj_ui!l ^^3 ->■ ) all] 4jSLa^a 5>JJJ 
CjLcLojsJ (jj i nj (<sJ (^ji-'ill '"'I <^M^A»~tl yi ^Li^a SJLijtA ^LtcjI I uaM < , ■» uaJI 

.3ji£. oljLa (_i L&^JjLu (jl (j^l».LJI (j^a 

^j| ja^2j^Ja jjjl, ^^3 Q^>.LbeJ (jVI joiaJI ^^ (j^LjjjJcJj (jJJJI (jl > Milla 
J^j" i ii a _LLc iOLlJLu^LiJI ^^ (JL>JI 4_l|£. CjjLS LXjO JlJoI -" J i l ^~J J . 3«Lfli 
i«L^v (jja /siaJLi (j^JJLLiiil S^hSL! IjJij i^^xJjiJI JL>J,I (^ (_flJJJ,lj ( _ t L>IjjJcjI 
(jl !?->■ . 4_ulii 443. <j_a SibjL^JI S^loJjJI (JjljiaJI tOiij (_g jj! Jjk jJLI jL_Li«iLIj 
3^Lt_i_uJ i3jl^v^_a dxJlj La «U^cLtiojl (jSJj i -^JIJ^' (j-* N ^^ O - ^ ^ri-^' f*i'^ 'I 

'J J 1 ^ 1 ''"' .' JJ* '"'tl J^. (_>"LlIIj ij—Liiall (JjwiJI ^Li^. L^aLai jj^J i 3 1 mmSVI 

i_2j^>JIj f I U-a. 2? Ij CjL-uLSLijVtj ((^Lil /<sX.jJI (j^aLj Jjj 1 u (^ plj i^aJlj 

Jjj^sjJIj (_i»JI (^ pj^jJI Ji<4^ i_aLiuj^VI Jiaj . Jl^-I clSj mj jl ,j^ Jjjii! 

CjIj ^ 1 11 1,1 I j~ « j a (_>^J-I SjjIij 4JI . Lla I »g^lS (JL"! (jl 1 11" Jju (J^>- =L<tS (^l 
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(_gjJlj iolj (ji da a Jl^-2 jj j i M j j<sJ d *-u!aj| <_*jIjjv (j-o i_uL>- I a uiS Lx-ilj 

(ji (j I i M iV ij^-*j L*^ ^■JUJ *j"Sj S^Laj jii 'LJI tjLj^-i! ^21 (_y3 ilf^-A? 

(J_i i LflsjL>-j gGLal mi'iSI (j^ /j 5-uL>j| j<sJL«JI TtJLjeJ X jj< lojI IjUfcj . ^-LlJcTu 

. Li^ajl 4j^Loj ill Lai iViSl (j-o 
(j .1 j I kS -a- j II I -i J »c ' f^ 2 c I * i a 1 1 j SJjjJI J_t£. Jj^l (j n-vL^JI <j^Jj 
/j_jLLi ^^Jl iimie_iJl IJlj* (_£.i^J (jl (_5-3 (J^^l (Jj i A n K 1, 1 3j lJuJI ojui (Jjj^j 

(JjjjilLu d i i n t (JJ^- J-^k (^LiL) d J (<lLU J I iitll Cjlj ( I nil (J^L>. ^J^>- J^9j 

^j^ .^ ->■ i jjl ( (^e_j ^ jj| t-ill!ij i^Lui I £ t 3 e- u J ^j^a-L^oiej (jl t tj*_» (_£ jJI 

^1 IjijjJLi (jl (jl 1 1 iill (_ r A^ * .• >^\\ ^ya -t j i ^> Lb /yJLAJ l_3Jl^j <1^jJ,I lit ^ t- tl l 

(J a ' *~« >■ 1 1 j_uSLj j_cuj ^1 (j^ T^-^ 3 ' cl)' ta ' uu ^-^L^-J * IjSl i n t (jt t (j*j (j^_2jj-Lij1 

. «L>.jJll i~it- ill (Jj^xj (_ T 1^- 

(jL£ jJla i(_flJJII x_o «ua (.dpjil ^JJI (^jJj-iJI ^yjiaJI <JL>JLl ^ Lol 
jj j la j_a> hjLl>-2I ji£l (_y3 4jvjJ,I liit^e-iil j^c-i (jjjjJaJI P 5 -"^ lS^' *cj-^' 

. 4_u_uL_ul «UL(aLA «L*jLL« ^j-a «Ul£jIL« J-jtC 4j?t_uJ 
r-j-uojlj 7"jjL) (_ 7 SLjj-o2l (^LlajSj-lJI pj-"i i^Lila din m"i i nil ^jlj-J (_j-^ 
JlJ^. ajJI J-i^a-o (^ SJljJl^. CjI_Lljjj_j ( jx. i'i-a-jll ^^3 Baruch Blumberg 
«Lcl_«^v l _ r ^ J_jJL>- (J-ljjij_> jj j la (jl_i ' Sj «-i (jl£ 4J2 * £y *\~'-*- *■ ^yaXJx^uA 
Jl^*-1 (_ T -Sj jj Lali II J o c cLoj^j-LiJ L>-LLia aJl^j ^jl ^jS-4-i jjjjLuI ^j_« 4_Ljjt_a 
(jSj («J (j^jjijj (_t^- ji*-3 0»J-11 j^Jtj aJlC.) jj£.LIILi I i iajj a ^_) — ->a iauVI 
ij O^O! Jjl '""II ^1 jjJal!! (^ cGLjjiaJ «LuL3jLa .JjJS ,jj5 <dio JLvj Jl^ 
LaJ J-^=-J (O-LS .(j\3jj_jJI IjLfli oL>o Lj£.LLa (JjlS Jij i^JljJ iji?^' (j^LstjlI 
(<s_«_<^3 LLfli SliiU, (j^LJj .(J^-lL-o^I LJIjJLu/I (jlS i ii Jl»-I aj L^J-" 1 ^JJ^ l_r*-^ 
CjLLj^. J-*^ (_ 7 SLI ^Ij'ii ii^/I ,J£.jJI (jJI (J^-j-3 .i_jIjj>JI -SLscjI f_j\c ?-j^ojij 

)t_L^>. ^j-a SjljjvLa i.i CjLLi^. ^j-a ( 3 Jl 2(1 ^j^"^^J i (J^_lL-iD 2 1 ^jlS i nil aj jj.a 

(J_»^5j3 1 1 a-xSLi, I ^ 'il ,^.^~ , ,,VI (JjiaJI (j^ CjIjJj-u CjMj Jl*jj ./sJL«JI *L»ji 
i_l I .^.11 *^ ,J_Ga_a ^^^ i_xJjJLll (J^jjjjJI (jl i— a I Mini ^1 j>j^Lojj r-j^ojij 

(B pj-JI (j-«) (^lJ' Jlj£L!I <_jLgjJI (jjjjij_jb j-Aj '•(j^'JjH^ l^j-" l>"t!^ j-5 £ ''-^W 
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tjlS Jj3j . jjjjjij-iiijl Iju^ ajUjj ai i n^-i CjI 3l L^a a (_7-^- L^-^ r ^ * rt c^LH-^'-'' 

JJiJ (3i>^ d^ oW* - ^' tj- jr!-^ lt^ J ii" m (B pj-iJI (j-o) (jjLJI Jlj£UI i— i Lgll I 
(JjiiiiS njVI Lol . ( _ > l3^4il (J^L>- 7c-)Utl (jl (j^-p ^ Lj < "j tilli* (3^-* (*J M '(»jJI 

(_^ 4_Lc ' a liiSJI Cjljii m"i i nil (jl£Lou Ttjj-al Juia ijjjjj^-lAII r-j^ojlj Jj-C 
Jl-lSL!I <_il j"tU SjLo^I t2iVL». (jjj (_>iiii>- m$ JJI j-a^l ijjjjl! 7-jIaJ.I aJjM 
i^a^jJJ \l .>. ^ (J-i-a-o ?"IjjI (_yJI (_£jjJ,l c±t--a-Lll t_ !U r-j^ojlj tljj2 LiST . (^Lxll 
| _ J "<* I tali i "I (^ (jSo aJ» :r-jj^li JL3 JuSj .ojLu i~.-a- jll I jbfc (jVI (j La c La 

.^yjLJt JjSL!! <_iLgl!l i .jin JljJl^o (J^-i (jji (_,i5tjJ 3Ja_i. *-»Iai (jl 4jIjljJI ^^a 
(j I c Ij <^-s- jaSLill c^t-JI l _^ (JjjjJ! 3j-«iLiA (_yi^- *-» '"'"> V Sj^jtlll tfjL^a 

. 4jvjjjLo jo^jj-j^j ;j« La 5j I j I LaJ £)! (_j^- cV Jnill 
Cjjj-o ^1 LuIj y o" I nj (jl ^ j . >. ^- 1 1 j<sJL«JI (_ T I^.» '• i— oJjJi.l i-t^j J^J 

j i aj 1 1 1 ^^jLoj^JI j^Ialj_j_a2l j^^i tji^ i_£ j-ll '"'j LtaJLj 4jjil i Joju (j-o *I-Jjl-J 
(Jj i(J3^d 0' J d ' ".' O^-* 1 - 1 ' *. O^' (ftjLiul j£j~> (j' t r* J ?i OjJ-a 4JI i^jLLij 
i _ T j>-^J^_j_J 1 3-Aj i^^jkjL-ui Jl>-1 i Jj jJLJ .« I uasejQ t^j^S-j (jl ?^>-J *\ (jr^j 

S£j .(jjiJjU f_j£ (jl^pJI joi^. 4JJ1IJJ1J 4joUII 43jj 1 no ijj^^ JLl^l^ pjti»«tl 

SjjjJ 2 j 1 1 iiL-LlJI f.\ i^cVI 3jj)IjJlJ oljjj^jJI 3JLj/j ^Ir i_aj-JuJ,l <Lse^aJ 
olaliALaJI Ji^-I ' kjj| Sjjj ojLLjjI ^1 (jijl^ J-*^- aLj^? 1 Ju>-f ^j .(_p9_j2?l 
3j_jLlLIj i/yLinLaJI (_^aj-J (jJj^ tfjj «il~ JLL-u^l •»■ <^*a ,4_lLjiLuJ! I ^ I r'^r- i 

. «Cbv j^j-La Li (Jx-«JI u^£- 

JLjJUlj i"i ISij liJLLA CjLJLJ3j_jJI <"■ 1 ..**a . (_paj2(| 3jjj ( _ T 3 I j i^jh » uJ 
aj 3jL>JJ! dJLbJ SLpJI Sjjj 2li>na Slajv^m aliJt CjJU. JJ2j .SjjjJI 



^^jjjjjj (_g JJ! j-o'i/l . 1jj<j ni 4jJjl3- vJiiLsLiij^VI £yi 21 1 ..1 1 11 lr (j-UjliT ( _ T ^j^. 

(dSLaj-aJj «La_ij-aj (_gl_i IjJl>-Lj V» t^l j Mill ^LJjtJI ^1 Sj-ji-al (JjscJuua 1 ^1 

.«^S-i-« l_u_u ^_aS*j1 L^J 
^ ac-u^all I ojui i-d^jl 1 11 a <« Luji j-jjI ,_, ' '"^' Lil» [jVI Ccre-Li-a I ^^jI Lxjj 

.4J3jLaJ,l j>JUfc (jj« ol^J L« /t"i'i"ii inl ^1 j Mill tLflLaLiLI Jl>-2 
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jLgJu MBI 'iSjJb a^uI 

«Gj*jjI t_ijjj/Lv (Jji j-A Ijui CjjJlJuj '^ i ■■■-" PUNDIT CjjJlJu rtJaj. Jul! 

/tjjjj I J I ILflJU I J ' "■-" /T-OJJJ (_ylll 3JlJJiJ>JI I HI JjJ>J1 (Jj^- (j-° MBI 4SjjIl 

*_o 3-JJ-2 3 La j|j (J3-£ J^ CjjJlJLj (jl£ \j j ,':, 1 1 ^j '— « ^. t L«jjj . I j i " a ' J I j . ..*» 
jLa-j jJsj ^" l^lj ^yiJI (jyJj^l t_4Jj<I^JI jbvl jjij MATRIX u^iSLjpLo 

(jl£ 5i '^'^* a (j-a 3 » la 2 1 1 oJLA " . i i^aJtJl jLjejLiI (j- i^-i (''1 i n_o) (__>^=_>J3 Lr^- 

I /} \~i a (j .ioIII (^ <iJ3jJlj Sj^LsJI ojuij 

5j ' ga -^ ' I > jim Mill L^lo-_aJ ^ ■ i ge la * 4_uoj| L^jLiuLiuj 
(8*)- 

(J (*a 3 L«Jl_Lc j~xj>-2 1 pj j < u2M ^-^->- 1 ' mi-*, l^j < n * j i n t s-ijyjZu (JS ^LS 
(j_o L»-aj EUCLID J j I Sjj ^1 4llaj|j (J^>-J '-^-^y (1>^ ** """" Q "'^J>^'- a 
4-ttJa j| 7j_aj_j_a J-*J - (_j-Jlj-J^lj ' " JJ^^J' Lt^-- 5 ' ^J • ^-6^ " ^1 '^ 43^1 j 
l1*jJlJLj SjJ^S (j-^Jj iCjIjJ! j_loJj *->1j-o ' " ' * 1 ' ■~'~ CjLc^aj_JI (ji . (Jjjjjlj 

Ljjj I jufcj i Lu>23 dlla^ L4JI S^jtill I jjt> (jlz. 3^5jLl!l jj-o^l Jj* ^Jjj 

' ■"" *J -^ "~ Cr^ »l oUll liJjLJuJ 1 mi nl^j>Jl tili^*- 1 4joUtl r'jjjjLa Lujj^jJ 
(JILa I J u " Cjljii mi" mil i_3^3j (_,i^. «UojjijtA d-jlaLLl^-VI Ajj mijII r ' ' '*"* *» I J 
^_jjl <Lj^ja- i u ll p ^ '^*' ^j^j^^ij fiOlj^JI j_i_uJl1^_«j tCjljlj i nil jLlC * Ia£ 
(j^_i Ij-jii L^JjIjiJ mJj^cj '"«! i^SuJI ojui (J!Lo (j! .4jj|jjJ,I l _^s\j^a^\ /. fl •"■" 
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j£L«J,l (j_o J_a> i_2j_cl (jl 3JjLa_o ^1 r-jjJjLa <_iL£ ^^JjlSJ JiJSj .SjJl^cj 
(J_&j i4_jJL>JI 4-j-aLdl 3^jj(J,l «jj^5 (^ aJJjjD Cjljja-Ltl eJJt i_p-«-> 3^-^^ 
Ji_lJ3 (jVI (_,_& i_)Li£Lll I jui L^J Lj-uJ ("J L&j-lC. (_£_>i-' 3 1 J " Cjljjjc-La ijJLufc 

(j^ f<S-^-i-o (_7^CIJ 4»J2(I (_>iju (_y3 (jj/LiJI j-a (j£'^ (J* I C-UUdii ljj>JI (jl 
i mi J^j>JLa ' ajjicja *(_yji L^JI jj* 4 jo frl ^iiSal jjiil jl j_lc <|_£jj>.I «L»-jl 
4-LlLlj^SJl Cjl La j-LlI qX '. Lu^Jjj Sj-aj-U^La 4j^iib pLojJI (j-o pjj-ul '4-£>> j-a 
j_a£. j j i n~ L^JI (jia> (_y3 i«LuQJI (^^ ^p-a 100 d^cj^ii i _il Lac »l j-^ jj i uJ 

3j^!i3juji(j! au. * 2LJL1I! (jr a^>ia^L£'(_iJl SOO^-jjLSj^jj^ijijJ^L^V! 

(j_a i LiJ^_Z-j Lolj i3-a^L(-a (_gl JjLuJ Ll$j jl jS"_a-i il i4J3jL>- i _u i nl^>Jl 
i_aVT ^yJJ S^LjIsI 3j_l1^ 2 S al j a 2 j ■ luiaJLLa SJaj.ilj (dK i u.o) j^^al^l 
C^miljJell 7c_uj La I JLAj . L$J Sj^U-JI Lgj^Sli ^^3 3JJJ*J,| jlj^^l ju}La 

■ L»j La j. 1 1 >_L.a_-v (_5-Lc j^^al mil cjIj^ijvj i JljLcIjJ.1 (JjIjl>. jSj" i ."t jl 

(Llj^JLj) 3j_<iLi_a CiLaj I < 1,1 oJlj* £yl p i n 1 ^ (_gl aJlSjj i/oJLtJI (_fi 2j^>J| 
^^Ltujl pLaJ ^1 «_LLaj_tuJ Ji ^-*' 3-^ O'Jl} ' 0"* J^* -1-3 -iJ^- JajLLa _}jj?e_a-s 

. at I t <i J jl 
<— il j i n^/ lillij i IjJiJU ji£"I i^ji-I "^J" (j- t^J^ Mijtl SJLaj'i/l CjljL^a jSMj 
(_jjjj,L>JI (j-afl • L^-La i a .'l.'.sl La^a I ■ >»» i jVJ jaSLjJIj . 4 ii lujSI a L^K jjSi V JuS 
I La <~j a jj£Ljj i (on - off (J-aJiJ V - <_J-<a-«-j) 'LSj^Js (_ylc (Jjj^o 7- LLia ,_p (J-sjlj 
j\-j^L) 3j_iiu_«JI (j^a 4_lL>- (_p (jl (jla. ( _ T 3 i JaiLa ^js>-\ 7c_uLia 2j^ij 3^Lc 
4_i_L>- (_flj| (j_a jJLiLi ' La • ~j "' (jl (j-SLa-i f-La jjl ^^3 3j^>-jJ,l 4 J j i a c 4_lL>- 
4 i -a- ui (JLjiju Lx-ilj (^uj^i jLu (JLj/jU JoLijjVI AaJ a-C jojj Vj .^js>-\ 
4-j in j ^j fljj i a -l (j-fl> pLajJI (^ i-.VI ,^."Vlj .^oLi- pjj j^ 4-LjLLaji^i 
(j^, (_L2_J V La (J^L>- (j-aj 3 J jLjlILa J}j_Lij I ^iSuJ ' jl» a (1>^J ' O^-^J- 1 Cr^- 
CjI iS i ii a ^L5_a dUijAj .pLajJI j-a 4 lil'i-Te-a^l i n^l LV^flj J^>-\ l"A>° O^VJ' 

2_uVI f<J^\ CjljLil «_Laj (jlll enkephalins JJjJLojSjI 3^c jJLI 4-uiuiaJI *JV| 

i _ 7 _Hj^j>o j_a clxLca^j J^j . 1-L^'J cj"^! u3 J ^ i -^' C>* ^- ^*^ ' * *' La£ z\ j_a 

LiLa; LaJI cUaLvo^j j 1 La L) Lfli^j^so jLi vl ^"^ VI ^J| cLi^sLiJI 
t j\A_a jjut-a j_a 3^ J ^ i r> ^&\1a cLLa_Li_a-l * )j_i_uL>J1 S^Sl j Jjjlij j^->- ^^^J 
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4 j i i ■-> i* CjLLjLujI (jjjiaejj Lcjj ^iUj» tLuLuu^ Llj£>jj f LajJI ,<Julj ' ^ ^"_* 
4aLLaJLi fLa jJI J^JU ij-t-v (jr^ '^W>^' ^aUaJLi i_cjjj,I^jx]I J^JiJJ . SjiJjo- 

J_«_*U 3_^o/<JI 4_cSLaI i^Li gSUI jLiUI (j^ i_!jjjiL>JI -5j-*- I ilj .3_uLuijSLII 

«UL2 SIjIs LllUajJ (jjj j!£V t>La- in<Vl <j^5 j-LajJI .Jjjv lil La! i(Lujji ^^la) 
Cj^LjjSJ CjI j el j . .. j U;« ^. jS CjVI i mi nlj^jxJI jl ijjjjill sLca^Li-j . Cjjjij 
4JijjJaj (_gi) Lila-v 4-Lajl^jJi,l jjjsLjjlII (j-° ckr^' j' ii^' IJS 1 *t2j" A _ ' " 
CjI j <AjS-LaLjj_i 'Lul_L<i T pj^i r I Jag 1 MJLa.j'al (jl (jljx (_yi5 i(3jjJiJtA 3j-<jiL^a 
SJljJl^v CjLxjJ^j. J-j-^oj (- I c jlj n"i i rii_j Sj^LSj c-j d-lJI 4-»jjil_a CjuaLujI 
CjUaLjjjl JljJojJ I Jajl LajjJ """ "^ "J '*'.» ■""■ i " "j i"«\l ui>ja L^al JiiejjjiV 

.3JjJl>- 
i(«LJLoJ2lj i mi J^jxJI ij-u) sLujiLui^I Cjl^jLajJI ojufc (j-° (^J-^ (j-^J 
^ ^I'.U.^VI sl^jJI ajjiL) 4j3jjjlI.I 3j1?iI1 oLJLliJI SlflLe-a Cjjjj_vl jJiii 

./oJUJI ^^3 CjL-iJaljjJI i\ olr 3j_p- (j-a Luaju (AI jl) Artificial intelligence 
(jSL!j '^'jl" loJI <-jJl! (JILo 3jJL»-a CjLlUjlS 3l_>Lx-a (jl_\-a2l_i 4JI IjJl>-j JJ3j 
3-iLijJ f-JiiiMl JoLflll! jKi5 S^jMjJI jLjljVI tj& SjJjJI Sl-iLe-a c-dt-uaJI (jjs 
jt_ij_j (_y^-J -^ jj La lji <_jiC.V 4_JI ?tL<-*J La_a J-^' *^-> (_5-!J TT^beJ "l>^-" (j-3 
(JLSj (j-v-lj '.<Lxjuli3 CjLiJJI *Liis>-j3 jl I uaj] (j^-JJ JLSj . i_^o->jl_> *_a IjJ-J 

i_b a jjjj J^'^"- ' (j^-al ' LaLc jjj lo^j 4 i iiq->- (jj*"i ' "I ' Jl 4^ ' JlJl ^ "^S (j^' 
^^JjiXI (JA 4jJ,I ( _ t 3 90 (j-o t_!j-2j La ' ka Sj u jl I J^" i_!jjjiLaiJ (jSLaj 4JLvj^ 

/j I c (_gj!l^o 4_uoSLlLuj/ Chips (((JjLSj)) (j_o 4_JL>JI i _u i nl^qjJI » ' . ^»"j 
.jl n mil (j-a lJlJi (j_a *3-^ ^'^^ f-'-f* ^? J * ' <** w-oLa£. jl 4_1J^3 Cj 2i^e_a 
Li_uJJ .Cj it jj>J,1 QjJb (j_a j^_J_a ^j_a ^liSI 3Jl>-1^jI «Lfljj3jJ1 ^£^>^i jl (j£Lx-lJ 
•» J i aJ (jl (_jJI (Jjl LajJI (_ T 3 j n" i n" i u Sj^ill i_ijjjL>JI j-l&\1c jU r-jjJjLa 

^JlSl i t_j_i_ulj_>. dJJJLj 4_^aS_a << tlx-iD ^ i n"*- (_^ CjIj jJIS 4_t-o1^1Laj 4-t-a^s T La 

oli-tb u^ j-La-lJI jLci JuSj .iJlilj-ll (j^j^Laj aj-jJI ' .' J ' "Ij^- (j-° 5_lJLjl^ 
(_y3 (jQ>-Lj Lojkj i XjjzZ . I j .(jjjuk .(jji .j (jja j_p 4-jLjajjjiXI CjVLaj_vVI 

cjUjlSjJI (j! (jlio-LJ! (jl jm> (jjjj . ^^yjjij^v^ ^ < AT & T Bell cnljjji^a 

cUjij_ill ^jjdLulJI (jJ-^3 (jj-iuSj 3t_Lij3 i *i>^ LajC 7c_uj jl (jS-a_i 4_LaIjJ1 eLuJijjl 
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3Jl>-I^JI d ^J a J 'I J-^JJJ ' LJ>-»- '^4 £ ■ (_j-A ^x-^ *j-a «l!a-i jJu^o I I gjlg 4juI3jjJ,I 
Jlj* (j-° J "* * c J-^ J la-j i " L*l!i «_oj . ijS\ j 3-j_i (J-lj^Li I (j_o jj^l 

L#j| r-jjJjLa (^jJ (jjJI t^>Li}>>JI jl oljill (j-a Sj_a i_aVT 10-j j-j£i j-^Ll*JI 

i jjJaoXI (_£JlU (_y3 i vOJfl 3JijJL>. (^ Jl^-jJ V 4JI (jliL>-LjJI (jl JJt (J1J Li£ 
CjVjjsJ,! (J-sX. jji ■ jt-T* UJ^J ■ *-- ''j !-"' ll^ L ^4 J *LJ . CjLjj^sJI » * i a I sLui-p 
jLaijI I i j 1 r JJi_Ljj ij-a'i/l I jufc *u jj (jr^-J . SJLojII (_d>L-u^l J-<i£. jl 
dil j£j i Lpljil L$3«ljJ3j I Hjjyj~J ^Hi)-^' CjVjaJll ojufc J j i a '" I SJjj^la 
La (jl (jJI (jlijvLjJI (_^olsejj . I J Lu Laj^ 4-uLj gSJI CjIjLJuVI ^_a3 (_*Jj>o 
(J_i i«LujJ^>JI sLuj^pSLIVI CjWI aJJt (JlLa «Lb CjLlISj i _* i aj&a (j-ojj 4i^j>o 

3_ujijISL!I Sj^-v? (jl^jj V I -i j iSI tj .2ji nL-u^/l 3_l«1*JI L^SjL^o I Jajf J^o 

tjSLxJ (j-ol^i. L^J (_>ujJ S-ij-iU CjIj jJI (j! (_, olr (_y^ iSjij-io CjIj j a JLa-"i i n" 

.ij£\ j (jjLje-O jl Cj2^E-<t£ A JlJ-~ I n"t (jl L^J 7CJJJ (jl 

(J^- (_,i^. j "*~ Sj ^ (jLcujVI f-Loj (J-*^. (jl U iJj-2j (o-lLJI (jji^JI (jl joj 

i_t>-j (Jjjtlllj SjJ^ill (-„( f J jj* Mill (j 2 tCiLajUtl «L>JL»-aj O^I'C i"iU (J^- 
i(_!jSLIIj i 3' jL - l ^ i " w 3 U^^'j 2ljU ,tlj (_iit!lj <iJ3jJlj ''!•> laJlj pj^jJIj (JlxjsJI 
3_ujill Sjjfcjllj ^(jLp.'i/l ji&~\ ^ I a \l S'al ^ fO-C.j-11 lr) SjLcjJI r-jjj 
tfl J ' a j ' a >■ I J 1 3c ' ^*" > * i"itlj (j-flJi (_^ 4 o Lajdl (jl LiS . Cj^i L>J1 ^yuu iJ ^ 
(jLx>-'ii I ^^iSl (_,-3 3JjJL*-o j-±£- 'LSj^Jsj ,i >iUIj.IIj Cju^SjJJ Sjujj l4_UJLA 
aj_ijij (_yi (JL>JI j-tb Lo tSj LaJJI ojLjfc (j£, j_lajiIlIIj j<sJL«JI (_jJI j laj] I (_y3 
P. (_5-J-^ J3J (jiJj .«(<uJl2JI jLa_JI» r-JijJji Si 'j'^ 10 jl ijyjlu (_y3 (jLv^>- 
c_x3L$ j 1 r jJsj .3_Ljj_a 3_ljj_I,I j_lc. sLui'i/l Jji^cj (jl iiill (jl J-2jju Klee 
(jjijj (jA!l '•(JLS (jj* j^f-> (j i'i-v1 (jAIl j-j-4-1 (j^. i jj-° ?rj^^ J-* i(_g J-LJ^-jI 

(JA (ai.jJI (jyi^. (S-A ^^ I it— .^.Vl «lS jJI ^Ij^i. (j£jj . 4j^3 jjk Jj CjLla^Uj 
(jrt-J-o^VI (jjj j-jL-4J l5' (j" q t-i (j-l-C- OJIJ-^I-^J l*-^^-? - C3-^ (jj-j- t -ll ii^JJi 
j^JLiI Jlilll (J T u-<-u ur^ • "JJ-H! u' (_5-iL*-I' (jLuiJ^U (jSLxj (^miiiI^jJIj 
(_^ Bj A :i_jj_<-uL^.j (_)-aJe ■"■ (jl-J i_ilj-»-j (JIJj-u «Uj>J /t_ljjjj Ji_lSj1)I 

3JT SJsL^jj (j-dijjJI (j-u Jl ,^"VI /ojJJ i^J^i-l 3i^C. (_y3 C {_ya£ejjij tAJSjJ^ 

jjfc Bj A (j^ (_^l i_al uij^I JjL»j (jl C (_,lr j 1 «teletype» Jjlj (jc SjljLL 
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. 4j3i i ii nl i _ T J3 C j^ji infl Jo Lev I JjLeJ tilx_pe_J «_aj_a_a t J^j_uL>J1 (jSJj i( J^j-uL*. 

«Ujjaj i«Sonnet» c^jjjjjJI pjj (j-o 8. ^'^ a '-r^^ O' B cr^l ^ ' . ' ^ -' L«JlJI£.j 
« Ja£ j * Mill 4_)LS ^j i n-vj ^cJ Li» pjl < n ^IaJLa (JS-) * )jj_uL>Jl 

I -^ I '■ J SI J_S_J 7 1 J^p * mi i i J ( n1^-J>J1 4_J_3 i i MiAl (j-*j (J7~*\ .1 ' " (J - ^ 

( _ 7 Sj /tJL\j ' tUJj (j^-«JI 4 jS j ni I a I ajjj (_yll! j j ' a II 7?-1<-»j (jj| (j^x>-^Jjj^_Li! I 
^£lj-a ^^-A (_ 7 jJI pLajJI (jjlaLLa IjJJl>- Lii iliJjjelLa p i n-fcj < _j-^j I i n->-Vl ^ La »" 
ji 3-LjLj^-i-fl II jj < i"i II "La-j-u-La (j-S-Ij '.(_£_>^>.VI (—ijLLi^Jlj * o i nil j aMSLII 
jJLl (jl i«L<-ujjJkl (_y3 I J j o I" cl^Jo cA* - J^-^'J f J. '"' , ^**"' ' "I 4_ul_La-i£L11 

3j mi; ^-jLjT <jj-£ iSjl^LsJI ^1 cAi^j LoJJ£.j ijjjj-p. jls Gravity 3JL2iII 

<j^>- (_ T lol t_lL>- <jSjj • l^**> SJLSIlII (j-& La (S-^-Sl (jl ^Lal «Lj-L<i]l Cjlj-iIoLe-a 
aI i ii -vVI (j-\_> i—iiLso 3jJ3 : tljlr (jjk La ^Ir (jjk 3JL2i!l (jl ■ la <& (jjjolr 

LijjJj .3_LJLiiJ! f^ (Lj^2j) jLj-oi 10 ojJiJs pjLvulj .Us, „~ 2 — t a~ 1 1 Jjl^o 

j_a 4_j| Jl_lSQJI (j-a jjSI ' "^''■■' V JiJSj i (J-j-LaJI I Jui (jja Li-ui jj» Mill (jl£ 
(3j_iL_a <i3j_»_a f^ic mJ|) ij-t-C.lj 1_lL«j>o pLojJI fjJs 4uul&[~>- : 4jJ^. jji La ^Ir 
Li£ ir-jLiJI 3^=-i <Ly>-jjs .-J i^a-ll (j-« 3-ajev «LI i i-L> Lka-pJ.1 joJLtilj I * i ..*>V 

/_i tu^_Li!l jLljj/l jjLS_j .(jJu^lLuLi (jjijj^j *> c.aa ^^a ^>-Lijj jjI&jJI (Jj-2j 

(_yi SLjc^ jj,*! jM Jl3 (JjSLj (j! (j^-«J jj< Mill (j! (_£_>J 'AjW^ 0^i>^ 'J'-^J-^ ^ 
^_3 cd-Jul Mj-i^-Ij • Jj-2jiIJI (j-o 4-ujla 5^>-jJ pLojJI i_L> LajJ^. jjU"ll t l_iji 

V (_j-lJI ' - 1 UJ JJ t l"lll LJlll^J mj^-II dlLJI^pJI (j^J 3^L>- Cjl^JLXJ (_gl -3^>-J 

Jj?<"ll (j^ SjjI^ILo CjL>-j^ mj-IJ J i^aj tjiS jj< i"ill (jl (j-LaJ! c-o^lj . 4£UH«j 
^j-aj mj-^I J ' " (J-^^ !jlj ' " ll Lai jj U"tl ^| , ,, ^^ Cju1^_jj>J1 LlxJt-flJjl 1 oK 
<_3jju V LLaJ La i_il^>- ^L> i>Laj i " a i«3Jl tlia L-u^J jj « mi II 3l£L*-a 4_j£ (jSLaj 

. 4_UU^_li2j1 JJ* ill II ^ *^ Jo 

"Jr-jjjjLa I j uj Li^ Lijl^Lal 3«l^£ ^Ir Sj^LS i .j. nljj>Jl qj£j < « Jj* ^j3 
q^SLj (jJj . jt-jJI <U a. 3«lj^ (j-Lc. (ji>- (jjkljJI c^jJI ^^a SjjLS j_j£ L^Jl 

v2jljL.il 2 J j ua-aJI '"'I '^ j ' II CijJ^al Ijj VI 3—LSLa^a jLSLa^l S^lj-3 
(jSLIj .i>Jjlj Iaj£ jl 4-«j«-aj>JI w La i u (_ji£- I J '"* <— iJuSLII (jS-a-i etj . ,.^u'.« <w g$ 
3_J5JjljJI vJliljJ^lII (j-a (jiiiii.1 jl^IjJI ^^ , .I ,^j- V| , - 1 1 . "-. /i (jj|jj) JJjJ 
ii -ll '^^ VI '"'I '*->■'' (jl (_ T J-«J mJ jJI J-aVI i3j^ 4la (j_a^i£Lj i_al uu^^U SijLlII 
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CjL^-jjii! (j£Lai,l _>i^- (j -0 O^ *-tj .CjI^LujIjSjI CjLLa L$jLvj_o Jl^Jal i_Lu 
(jLs i LujJij I Q~^J rt U-^ 3 ' ^- La3J (j-a ^^ '<•>! »lj Mil 3-r!- 4 - 1 cl)' **.! ' "Jj ** *V ^ 

(ji 1 I j a u^ (jl£La^Lj q\£ ^]j ct^- ' ^ l '& t * pLajJI I *~j ' ' a j (_ylll cjLvjJ.1 

' a ifua (jSLaJ.1 (j-a 4JI Lis. . l^ia^Lo 50 (j-o jJu^s ^1 tU-u-aju I i—sLJ^I jj-a-i 

j_j_3_i JaLiiuJJ! Ijuk (3^-Ij i «L<iJ*jjj>J I (_ 7 l£- cjuj^jSLII j«_u3^j pLajJI JoLiuj 

SjjIj^VI i—iL^i^.'i/l (ji 2 Sj^tlj . ^lia AJ-iJIj 2 t\5^tK 2_aLc CjVLv (j-u i ta 2^ 
VI I gojSI j a (j^-a-i Vj i JlxjLI! /- 1 1 m" 3-ljLc 3.sL<ij ijji-VI (j£, L&Jl>-I Jjjji-a 
i_)jJLj J^Li. pLajJI (_J3 "jj« i a 1 1 Cj Luji^pSLI V I (j-a Sj-fJJ 3_cjjjjs_a pjjj 

i". i nlj 4j. i^.tl oLo^Lii,! jjjji (_L-vlj_a sLjiIjjJ jj^ill u^c- I i3.*j' •?* ' (_3-3 
(j-c ■" j i " a il I^Lij^j (ji ^^ I '.U , .-.VI jisjjj Qjj i ii o-r"l, 1 JiJ^j (J-& : IjoLLa 
(j£La-i ' a ^ ij-^-^9 '. «LiLj^_LaJ I oJl^-J •" J j j i ul_ap» (_j-ll <-LJ}Lj-uLj jJoL>- < -gla 
JjjG (j^- <>j.jlJ9 03^ 0' "-^Jj iJ JL ^ l^iijiaj (jlj u^>- ' JiJJ^£. f^<jjj ' »I^>J 

. La I sl'~ (jill iiiljLiV! 

(_Jjj>.| el .^»l .^.^ i ijJ-uJiJI I JLas (j-a D*** J ^"" 3 *j mi m f_j£ <Xl&juual\ fjrijhjZj 
Ll Jl JLx Lv^J_La (jrGL*j jj-il u^ULi jLi-a-a f-j 1 ■ -« a 

i3_cjL-aJi,l (^ cjJj 1 ^' SjjLaJJ J^L>JI ^i\ i nil pjL-aJ,l njj-D.^" • ' "^J 

(j-a ^-Il-^It '(Jj~" " ••— ^ J' ' "1 ' "II J-1^3 (jiSjjJ 4jiSLjtA a La I ^JUjii^JLl CjLaL^jl 

jVj^ i_aVT 5 iljja 4_ilr (_P=>c J^ o^ Jj" i " u' ct^- 3 ' ' ^' a • L«Lt 83 j_«-»J! 

/oJ j_jJljJcJLII (j-a «Lj£.j J^jj-oI (j' Aj:v ^-iSLtj . (j-CLtL-o LlII I «LuJi£. (_JJl»-I (JjL2^ 
^Ir L*Ui (j-a^iiSI ( _ > l=_^c. J^ (jl^ 4JI (Jjj i ii (. aj j!hj .j^jl 1000 i_Jjj-u Jjcj 

^j-lm ^j->-~\ A IS i"i a JljJljsJI r-j_jJjL3 joJLc ^^3 sL>-Ijj (jJ Jj" i " (3^J 

- » LJI f.\ i^uil Jj"i ii Lj^Li- j-a^t" i n'q (jjiljJI cj^^JI (^ Lai ia^^ < *-lw' 

(j-a «U /. ^"' La Jl^ls 3_cLLai! 2",.K j ^ ^^ JjLu lil VI ((JJ-L).^" (j-° lP^O 
(j£Uj .^<UII i_y^j (_gjLajJ (Jj^i-' 3 I j i "J j j la 1 1, 1 (_f JlU (_y3 J^JJ Vj .j_«j<JI 
ljui i^JJJ (jl (jj-^ijej jojij i La Lajj <US i"il,l ojui (_L»J (jLl (j^laLj (j-L>-lj^>JI 
tiija. t J LgJI (_y3 LJL>- Jl>-jJ (_gJJLs" s I i a c ^ I «I^jjji 33^-" (J^"* - CJ-'l JJ^"'^ 
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. UjLi o^l 3-lK-H £j) ^-j-uqI jlsj . jVjj e-aVT 4 < a K~ t SuiSLtl <jl JLSj 

JLi-T (^^SjJI i_JL2J! JL* (_^a) 3-jjJI *-a i.lSllj t_AH! 4^ljj ^ r'-? 1 -^' 
^^SLtuJI J>JL (>-il ir^oll 3jjjijJLi (jjLj^SLiJI 3-cljj v^jIju dllj^j i jalJlIL 

Jal ^"^Vl (jSLa-i Vj 'Lr^i^' i-m-v (j-a r I ■'•"•' VI OJLA f-J-a-»- JL>-J3j . JjJlJuJI 

(j-a ^1 I j«* lj"'»t jju 3_p- Jk" V LjjV K_ALaJI £/l>J cj LuLiilj-uI 1 ^^a Ljj 

(j! t_u>-jj ic-tlla (_gf 4j-JlI 4^-Lla (jj£j (jl fjjll 31iLl!l frLuac>U JJjl>I 

JLaVI t_jjb Lai . 7-1 1 n i~ 1 nVl <i2jjiij Sjjjilo L^Li. (j-° ' 3"^ 1 '" (_3-!J j^ '^_* 

CjjIj'ii 11 dJbjJa^S ( _g_^L? ,, ^ > ^' CjLill *sJLc 1 ^ .^."O jjij SiiiJj CjJlxj (jl ^yfl 
4-La T tS-a «CLu (j_a CxC^ILjI 3jij_i2_La L>L>- (j_a jj-^ CjLLu (_ 7 -4-Lj <-_a_p t^-^jv (j-a 
c t A , >. 1 1 ^_2^c.^ji jj] ((jjJ*j^>- Q5^ liL)"^"* OLfc^"' (aJLc t"i uja . j_a_u1 
(j-a) «L?t_Ltf3i_) «LjJJL>. «\_j_L* 3^o_) L$j^a_b Jj_Qj_ul «Lxia_u (j_a ^_a-L) (jl (jS_a-> 

/fl i n "*J1 L^L>. A la * rt (jl * jjLtlJI tfjufc CulLul Ju9j ( I * Ja ^ luAj (jl^_JJ>J1 

. 4_Li (jlj_Lj>JI jl L^-LS «QjjJI j^uJ 3-aj^UI sLulj^JI CjLa^L(J,l f-J-a->- l5> 2 * ,j 
(j_aj .CjujjJ.1 ti^p- (j-a 4 ajl La^La ' " il J i ia »"« 7-1 i m"ii nV (Jj^LaJI Ji^-a Iji^Jj 
tc_l!j (jl (J-SLaj Jl^SLII L^LV (j-a 4_lL>- 3|jj (jl (j-a f<s-C.J-II (j^- 1 lS>*"' *4^ 
3Jj|^jl-a «LlL>- (Jl3 i l_3jjc.jji (jjSjJ jjiJj (jl L^jJI J Sj " LaJ^Jl^. ^ t^a-t-UJ 

4-j_L>- j_aJj (jl (jSLa-i V Lo . SJjJl>- I JjS (JjAjJ j_aJ3 2 JljSJI u^L>- (j-a 
3jLc jjijj V Lj^LiJI j> JJt (JiA3 : I JLjJLa. I i ft (JjSJlI <__JL2J1 Li^Li- (j-a SJj^jla 
jjJLl^j i ; 3jLiJI _ojbJ Laj-t^a L^Sjjia v2jjo-l Ijj VI fjljJtl 3M 3 ' Cr^ 
. iJ-alS jj^ic (JSL«I/ (_yl^. (j-u-Jj iSj^Ij^I U^L>- (j-a '"«! 5-Ja (JSLl/ (_yi^- j-a-ij 
7-La_b 3jjl>. pjlj-a (_y3 L^-jj (<U (_j^-II «Q-uj>JI J-;^- 3ji-p-^JI U^LiJI (jl 
(j^ i ii n a. J_Laj .4^j^>J,l 7-j^j>JI 3-tla »~ I ("il»n~(iil (_yll! Jii^>J! Lj^L>- (_j-4 
Lai . JlLsJI tiJj (j-a^iSI CjJac liil «LLLa-a j-jj-»3 ^j j La >■ 1 1 7-j|j^>JI CjjLS LaLc 
JlLsJI (j-a 4i-u-LiD I »Ua ^ U ,,,jj ^^a oJ^Lajj (jJ/*- -ijlj-A p^^ 1 ' J^^ ' LuJL>- 
(jl (jJI «LcidL>- pj'3"-a (_ T S l_Aj_a-lJ ' 5j J la 3» (^JJ^tJ la u i^>l iJr i^j^a (j_a ^jl i nil 
4 i lull (_ T -^J . d I J (^>V1 I (j"^l i ■■ rt ' flJI-Lla L_flj| (j-^ i no-*. ^jI I (j"'^' ' " rt *"'*ll 
(j-a sLUu 95 (j-a^Sl 4^jj^>J,l -i J ^ jj a. i'iUi- (j^Lila 3Ll>- IjJi2jI isU-cism 
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. Lj}L>JI pjlj-« (_5-3 ili-i-qj » t^a ( j_o JijJLsJI joj^JlI*- i_fljuaj (_j3L3 . /<s-&Jil>- 
J I -v (j_o *lj^v| ("i" j mi nl lil VI (jVI ( _ 7 i»- 7=^=-ij 2 3_2j^LaJ| aJJti (jl (_,lr 
1 5x. I in 1 1 4HjI£LII j jal ^»tl i—iLlC. JL>- (_y3 i<_*j_>JL!I JlL>JI (jV •<* ■ iidJ ( _ > iaj^Ji,l 

.<_j^l2J|j (_ylSL! Ls t£j^- V I Ajjtlail 4jii3j (j-« (^>- >"i SJlJuj p i m-»J1 *> , '" a w ;_' 

7-1 i n mi nl OJ-'J^^J Jjl^j" i n diLal i ii"iS I (Jjtj>o (jl jjjiLul (j_a^_u£J1 La '"■' !e - 1 J 
7"! i n mi nl i^^-uj 7-L?e_b /cILl /cJ i(j A 1 (j^>- i(jSjj • La La^J LtSLc_a Ij-ai j^^Lst-iIu 2l 
diVjLa-o /_£ (Jj-l»-jJj-lJI (jAa>Ij CjLuLojmJIj CjuLjJI ((J I i ii mi nl jl) 

Biatrice 3-"-° <j- u i>^'- : u '^-^^h 3 <j-* Sj-^Llo jj^ 4-2jj_Lij VI (jljJLDI t-I i umi nl 
Jjl^v ^LtVI (jLtj_jJI y-j " 2jg («S(_gjj^jl3 jsJjJI Jji)) 2 ...lj \ j-LaJl) Mintz 
.4_ul_L>. cLxjj-^ (^^Lse-ioi 2l 7-1 i n m i nl CjVjLse-a 
3_cjji^o ^1 43j la IS VI J j?" i M 1,1 ^1 j la '_' V ?-jjJjL9 (jLi (_, i im'ij (JS> lujj 
jaJjiil j^^-x-i ' tua j la U V __^$3 iSJl»jJ,I CjuV^JI (^ «LuL2IlII Oujj nail (j-o 
mJJLxjJI jji JijSLj (J£L> I Juij i/<sJL«JI 4_Laj (jx. ( _ > l3jJ,lj Jj-^-llj j S-aJI JjljJ (jl 
J j-SH i •■! I (J^>- 4_u-uLii,l fljjj LaJLi A'\^i( nl «L»-jj («J LaS . I ' j -»- lj_> (_gjjl j_pVI 
ijjjs (j^JLlLJI (j\loL*J! 3l_p- (^ j" " cf^p- i^jjjJLlI /oJL»JI (^ (jjej LLuju (_g JJI 
Cjjl^vj (jli3_>_cu]lj 4-LLiSJI «LuLc^JI ( _ > l3lj_a}U 'l^-JJ-i i(jL_cvVl^iiSI ( __ P 3 Ljjljl 
I jufc ^ ^VlJLa (jJj! (^ L^-jial (jl cJj)L>. ^ylll (_,-& JjLuil oji^a . JJJ-U 
(jjjLlII <__<_L>.T (jl cJjL>J i2jolr Lujj^jJ i La La a. I (jl ^ Ir (jl£ jJj .<_jLjSLII 

La^^Sj (jl (jS-4-i 6j-jl*-u3 i t_u_uljj*_j CjIjm i nil jt-LAJk- \-j^asj * (^j_laJl CjjI^>- 

a AjtK" U jj , ! uj, i" I JlAj i3_lJ^c 3_j^|jJ,| cjLcj i nlLij L^jIjLc. ^_^JI (jLoLj 
.(_yC.Lila.Vlj i—ilaj I (j-LaLl!l lJljJLCj (_fl i_pUjJI J-^>" lj-° & ' ""'' 
. sCbJij»JI L_c>.jJjo i iijSjI jcjjiLfli, 4jlq (j-o l>_^>. r-j-j-bLa (j.aj.03. Ji^j 

(j_c «_aljU Vj pljij i ntl i -ij^gJI 3iL>- ^1 2 -i La * a Cj^Ls-jj (j j^"j V 4JI VI 
(jl . g I uaAi I (^^^Iijj i"il :«ULll (_ 7 J3 (ja i u >t J (JLXJij^ (JjlS LaS fil JaAll jl nil i nl 
(jl ^^i dJLil _^_lSLIj i Lt-a-Lc 4-lSL<^a tc_j_i^jj (jl (jSL«j Cj^LiicjJI eJJt (JILo 
(J^LcVI «L<iSL>J,l /s^JjLlo (Jj9 I j I ii" m (jl Ij^Jl (jJJJI '(j^' O^-" ct-^ - "t^-J^ 

^i-LjJI ^ iJ^LcVI S^SL^I ^jIjLuj, ^ JjMcVI S-^^JLI ^uLCa ^1 

jLscjiVI Ij^ jl (j'niU sl^JI ^j i " d '"_' (jl I JjI (j^JtgLaj i u-i V Lfj;t>- »l JaAlLi 
• f <3" .'y- ^'_>*2 (J^L>- (jjlj La m /ojij jjjt^ill lj< o i ii j jl 
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pJLaJI Jj? 

^l_i I j \i S (_,J lIiJlj JLUJ J i s i ii (_,lr <L<JLl!l SjJLilLa - j a 1 1 (_,lr 2>j_uji£. 

_}^>-^J «L?t_uJ j_A CjI oj i n^l ^^-al^jv ^JiLu (^JS jl i nN U (j_« jJljJ La (jj )) 
CjV^LlII (jL) «LoJjlII Jl£1»jj . l < jo'C-*j mJJJI (_,-ajjiSL!l (_pL>Jl jJ3Lij(_ T 3 jl i n'C'tl 

^ilLa till j (j-o 1 4 ii I" -■J, 1 (JjJL>Jt I axaJ (_yill CjV^LtJll (]/U ^ La-j i aj ^LoLj-l^Uj 

.oLijjJl^JVL. ZLalcU dlJbj ^L^jljSJL. Z2LuX\ oV.sL*Jli <£j ^La>UJ! 

(jl (j_« ^ J ir*lU,1 (2hL? ''i+ll Cjl^ f I nil (_£JlA (_7-^ J ^ ^ ^ ' O 1 ^!- 1 ^)^ 1 ^ tj' lt-^- 
i'\ \~ (j-tb (Jj_L>JI ojufcj . SjJi LilLa ^lC (J^i>- L^J CjV^LtJll oAjfc (j-o JjJjlII 
-I JaaJI (j-o «Luj<-a cLaiala ( _ T 3 ^ »aj i uJJl (_j-oj-<iSL>J I (JJL>JI Cjuj-lJ «La£ljJ,l 

.jj>.| ^1 (_Li>- (j-o i— alijtj 
ojui jliLcJ (jl jlJJLi^. (JL2j i(_^L>LUI (_£Jl»-I ^^3 *_l^jJI I Jui (j 2 ->"_' (j^->-J 
Cji oj i tt^JI (_^-a1^>. (^jS^jJj jj^til /yIo-ui&j| fC-Lajl tfjufc (j 2 . j^ i nS a (J^JL>J1 
CjI o j i n ->J1 oJUfc (jl Lo -Cil oj i n->Jl aJJb cluLS l_j T i "tlLLa-U I ( _ T 3 3.}^>-jJll 
CjVjLjlxj i a .^j~ L$_ii (j_o /<s-C.j_JI (_j-Lc ,j a I " -» a L$-il ■ La a. N j (jl (jSL«j 

.((4^JI m"i a 
C<- Q -4J (_^ii ij*s- j_^ iTj-j-bLa ^pj J^Li. (j7 2jj1s f.[la i'hi'iv I JiSL&j 
jjfc r-jjjjlj i a-u-iaJ «Gl j f-jj^ojll (JjLuj JL^jJI i±uJL>- i_iLli (j^ <LxJuu3 (J£Lj 

l-Lljl miJ 'iJjLa (J-»^*J ?-jjjjlj (j'i/ . «3_JjjJI Ll^O Cjl o j i n->JI i_al n~&\» 
(_p (_y^ ^ i ■■ fl ' (J-jl i njij .3j_uil 4_ujL«JI (S^jIj-oULo (_y3 aJj (<sj>J (j^ Lu/Lll 
S(_j_Lc 3JljJl>- lIuLS ^J (Julius (_gl (_yJ 4j i iiilu dlA^JI aJJt (_L«j>o (_L* :<il<t>- 
(3J-3 |^jl_2Jlj «L2j^Ia (j i"ij (jl i_j31SLII (ji^.)) :3j-o (jjl2j^>- Cjjjjj JLa Ji^j 

»M ^"' i ut _}j^?e_« (_^-A i^JL*J1 ^J i Sj i ■■ rt (J^>- ^JJ ^* ^>^-' J '^ OLl^Sj (jl 
Lilj .(_,oUll JLpJI CjLal or (^ C^ii-J I j 'X Ij i^JLsJI 4-ajLflj jl i nl, -^_. . ... 
( _ 7 i^. /a^alji^l Ij-iijJ (jl ^(jjlr aLc jj(j o->J (jj pSj (jJJJI »l oUII (jl JLalci 
*(_yji (_gj mm II (_L3j>J! (jl («J ■ f\ (j"i j 3 1 Jn^a-a (jj^ajj dJJi (JJJ (j-o f&^J^i i ( _>^j'jI 

j_Zul_iA oLsol ( _ T 3 lj-J-<-u (_, «lUtl aJl2jJI jLui La IjJU till jJ it_!Jjj/L>JI j-±£- 



181 



piaJI Sjgjob 



ajj^.j «^ji (j£Lj (*J ^iS'J (J-° <>Lfc3 j 3 Laj (jLS -'- j»J^23 (_pj -"j^" 



•U^ 



jJljljIjIdj t<(^ U llj ^JJ ' ' " : Cj 1 j_l*d Lse_a CjM^ * )jSL>. * iu£ (j o ' aaj * 

(JjjJi^JLl (jjjal ^GjjioL^a IJljJ "J.'~" "^ I J^-^'j (j- ^'"^ «*L9j^>JI jjl^'H 
(J-l3 (j_a ' ^""" 1 CxJtSj 7 I ill t lJi_jSj (J n I~»j1 i _ 3 -Lt-« (j^. /j ^J^^ (_j I n 1jj3 » )jl ( nL) 

T-jJia! (jLajlLjiji (jl i_jj£L>. <_jL£ (j^ (<si»ji ^ lilj t»j| *_Lb <j-a c^jj «ul 

iSjJLlL! L«-j3j .CjI_l>- jl La ■"■'! (j-a ,_£_^v 2L1 Jjii- ,jjiJL>JI (jl (jjla^Lsl Sjjj ^^3 
iaIjLSJ J-Jj!J '(JM^J L?- 5 0"l>^ ^jl)- (^LiiJI) SjjSUI Cj La jii-J, I ojjfc CjjL? 
J * i"i"t L^jIj^vj L^jjJs vljijU JLSj .CjIjjjiJI (j-a (j-G£.j-<i5=-aj 'lS^' MJ'J 
Lx-S» (j^_a_ca_i lJ J\ L^-j-La-2-i 3-I3J1 j-al i_£ jJl («LuujjJ! *L$J VI j-fj£) i_y3ij 
(jLi I JU j utij I Jlj* (jl t—ij^Lv 1— xjS JL3j " (j I laa. 3j » i"i_i ^ L^a-tj-ll » La aj 
(J^ (J-^-Se-j a^JajtJ /cjJ (_ 7 J-I1 SJljL^-jjI ^ fljJoflJt j_A (jLcujVI /c-tujv (^JS jjLSJljl 
Jl^j>JIj dJsjJ! (j-a 'jr^ IjJ^ cr^ _?' J-* - i ' jL ri t — x rH !t ^ " * a LAxaJ 4_La Jj^ 

.j^VI .-1,^.UI jL^V 

(O-J-lj 1 ^ .^."n! JlJLS idJJi «_ aj ti_2j|j-»-a J-;tC. (jjiJLsJI I 1 Via (jl «JsljJlj 
(j_o (Jjl (jLij .«L«_L^ljJlJi,l (jjJjSLII Uj_uSL> (_y3 LuljJ ^T-SLi (j ni-rll (jjiJUi 
'(j' ■ ■■ "j '"■ ' "*~ Jl ^ tll.Vl ^^j la^u 'I j & ^j ,.i^ 11 ^j ^ ^^J'JJ;" L)^J * JJ->- 

(J^ Lge- j -ge -t a (j-ajjj (_ r jjj_Sj (JS mi t (jSJj t4_u_u «Ll« (j_« * jjJL) La (J-l3 tiJUjiJ 

,1 aJa ,^VI (jliej 5jJj-3 L9j^3 ??-J-y j,^^)) (j-^>ll JJ lo3 Ai! : JL9 jl 2 -» uaJI 
(_, 1 n'i-»JI ^jLSJlJI (- a^ . «3JlJJL>. Lcl^JI I 3 aj) la (j£. ^«_._.Utl (i_jLjtljVI) 
(jlj_Lj>JI) SjJljJI Lj^Li- /tLj-iI (_5-3 3j^ '.(j-G^a Sjjj^I CjujjJ,! JaJj. jL«j 
(_L<iJ>j (jl sLjc-ujJI (jjSHa d ' '"'JJ .' ' I ' ." '^^l (_y3 (_Jjj>-Ij (3 1 ^>jj j 1 1 j (_£j-U! 
(JALd (_p (jl » :<_jj£L>- <-jj£ Ji^J .(jjjjal CjLijj^ (j^ 3jjJL>- 4 Ij'v i""t Sjjii (_p 
1 JlS_Aj i(( I (j " *jj ', ^^ tlj .".^ ^ 1 ^ U , ^ I «L^_uj ^_A (j-\_ujt_a (j"\->-J)j (j-a jJj-J 
CjujLc Jo^s (j' (Iaj| (j_a ^pi_aL^J 21 LJt_a -^ 1 "^ * (_£ jjl pj_uJl (^1 (j_u_L>J1 (_£-}J-) 
V jl ' I 1 3 " ^LaLc I glAj.aj a sALaJ I J'-"* I (jl 1 ujIj (jSLIj .(S^iaJI) 1 La j -^ LI 
5) flJaJ I— 1 (_, 1 11 i ->JI jJiLSLlJI lLb ;~ *_' LaJiJl^. VI CjUjjJll (j^ 3^.Lt>- jj u~ 
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pJLaJI Jjp 

(jjiJoJI 2JL». (_y3j.pl 'kcj ■ ",' JJ^" 1 "' jjJii^.J i ( __ r t_LLLiJI f.\ ala uoVIa «LuIjjSul!I 
i 4_l_ljJ)j I Jj L) Afij_jJl (JJJLoHju (j^-L^^J^-^J 1 [3 la * a (jl * )jSL>- t till Ju9j 

«Glj_LloLx-a jjj- tjJLj. j^ij LoJiJuls . (__;jL«JI (__u>-jJI (__4^. j .' '_' * I ^-^ ij^j 

(JjjsLs (jc jjU"II tLujjjsJI (jjuj/^l tilljj Lujjj-o i «3jj|jaiaJlj 2'a \l ,^.tl« 

<l^j: :(J-\_ujjjjI (J-Li2ll,l aJuus i (j «j j La II ^LiLaj^oVlj «Ll13LjI1£.VI *j flJaJI 
-"ji iiaSJu (j-^J 2'a \l ,^.tl ii-ijjU" jjj CjjlS SLpJI (jlj pjl i ."ill lj»jt-" . .._» -il 

3_jj_la_ll U J I ' *"* * „' '(J-''- J ' e T 1 lj-°J^ * (*4-'- a (j" tj- Cr-* 3 * ' 'j- 1 ^ jJia . i— SjL^JI 

(23*^ *" 

xJLJaJI 3-iiljj i3i>J3 o-^ jj'^" 11 .' SJjL^JI S-laLlIJI Lamark liJjLoV 
L^J 'UU-L a^ij_^j J^ (j|» -.i_^ <-i^p- iiiili i—ij^Lv ( _ > l=jLc. jJsj .2 j i m"^ 1, 1 

CjJuLi joj SjLi^. (_pLi Ccq-o-i-aj i («Lpj Lo^U I (_gi) 4_ulj^JI 4joU"tl jjjjtj (_ySLI 
tc_lI3 £L_l1jJ^- «LjJ| Jl^vjj Vj . ..4-iLiLi. 4jj kill I oJLA (jl CjjjjI i2Js.} jJ£Lj 

^^ILi (__;! iSjjioLtA DNA LJjJI (__rl^- » • La " (jl ■ U j *- 1 1 (j-a S-lluTiSLU (jjjijjD 

i Lj^Laj 4 Ltaej i m 'LjJVI ojut (j2 V i(_£jiUI /_jt.uiaj| r ' ala^azl (jjj^ia ij-^- 
L^jLj (0_&j-II pjj-J ^-rLH?° L?' (j" (J-^Wj -"S-i^vj-o JtS^- L^J3f tUal i o-u Jj 

LkjLUcLi a}J-cVI (JjL-uj L^J JI^'u ii 2 j . luSUI ol *.^»tl 2j|jj ^\<- .j *j •" . .. 

.a .j » )jl_5e_j_3 ^ uM^aJtltXI 4_laLu1 d i n i nj oil 3j1Jl>- (2>c «LiLstj_tai_« <Lq.Laj 

^LcLUI (Jl 5j >l (_ 7 i^. (j-^J .'"' ' " 1-^' cH 3 ^-" 2 - 1 tj^ Lt^"^ (Jj"l ( n .T « Ij (_jS i n ^jj^>- 

2 al -> •<-> II I j i CLt-y>-j 1 1 fg-ji) lj j (^1 (j I >la3 1 (j-o (JSI^. «LjI JlJ^. 2 j i m'i'CU 

j_a 4j^Lajj jjl Jl-lo jILu jj i nil (J-iiiS (jl (j^->- u& j' Laxll L^JLSj Q^j_> aJqJlj 
. ^ -— L ^ e- i la OJ-iJ '"' 1 t^QJ Cjj-a (J-p < nj ^S i n 'JJ3^ JT- 1 ^- 1 <jr^- ^^^ 5j_« _Jj .^.^11 
CjIj'm i ho-kJI (_yi^ .(_J_pJljCjLjij>I^JI Ijs^Ai Juili V i_jjLjcHJI j> JUfc Jilo (jl 
4_lSLLU 4_i-»-^_->J I (jjijjjj (JjJ-i SjjLv jjL>JI .ijjl Miiit (Jj_>_uj/ j_i i nil j_i!uj 
(jl I J j 3 *L^- CjVLS_a tLcj^iSt-a i 'jj d i aal ^^S 'LuLjj-LflJI - Llo-i5J I iLLjilj 
4^Ja^aj j<J (jSL!j .4 j i luSUI '"«! fl-iall 2j|j^j jolj j<ijjIjj>JI jj^. ^^jl JjlII (— ojSJIJI 
. 4-jl Jlj^I mi 1, f-SjAaJ I /-iitl (j£. 2 ^ , , ,.1 1 ojlSLal 4j -i c 1 Jl^£ i ( _ y 3-t!ajj mjI 

C^jjj j<sJ L^JIj Sji-Lio «L_ul3_)i '-^Jj^ jJlJ(J V 4_ujj|jl jJI (jl (__U3 La Ij_uSj 
r"Jlj_j_aLS (_ 3 _3 lj_^-J_a ^_) ^LiiJ (_ 3 -*i^ « L^-pe-co Jju ^cJ (J^llII 1 Ju^ ^j^J * ua.3 



I8J 



jj u~~ L^i| (j^j ijj^Jjjjj lSJIJ- 1 O^-* 3 * (1)-° ^ "J la ' " («Luu^_ui!l « LuijSL! u j^& 

I flMjiaJ (jlj {/yjfc^ialQ p I a la I a I q 4_j1dL»I1£.1 5j * la (jjjj-b (j^. jLll>. 2 1 » >5^->l <_}-3 

5J ULlLj (J-ljjjj U^'j^ i_H-° 3 ia 2-ojL^5 '^-^HiJ U^'j^ CjL*J3jj «_a Jj-ajJ 

(_yltl CjLijJ.1 <_j^c.I_i j_^>- (^JJtJJ (jl jajjlj^>JI (_>Aju (sJjLO (_ a-p ((jAi! (_y3 
5) a La ' CjJl^*- 4_Li tiJJi (jl CtTi-LjIj ig-ja-Jajul - Lxa-iSJ I »l ulr ^j^» J I J aj 
0^/"JJ J 'Jr&l 'LJdLSU -^ 'lt^"' 6 ^ Lt^ '" ' '~.* Jl9j . i _ 3 JLj_Ja g I a La i *~* I a «Lu1j_*Ii£. 

i±*jJl^»- (j-oj (_y3 uj^Ia (jLvu-iVI Jj^. ( _ t Jjjij I jj I jjU'tl CjVLv (j-o (jLlIL>- 
pLfl-ta uaVI (jl_i (jjjl-i L -^lj" f 'I pl r Lajlslj Villa ^JJ-^J L*^ '■ Ijj i n't Jl^aJI 

. iU_i_JI cLi^j-u Ls-U i\_Ll_X_J A3J2J ^Jt-LxL^JI 
iCjjS^JI (j-o Jt?+"" "< C" ''"J' , -A> J> - 1 w 3 i4iSjj«J La I JuiJ JJ CjJL>- Jl2J 

C^jlS (Jji . LjJ CjJl>- (_ 7 j-!I 4-2j^LiJI (jx. 4 Laj i uj S^SLs i^J-<-u 1-yjJ (J-"^ (1>^J 
(- j j* I Lkj^Laj J-alSj joj 4_ul Jj CjLjj^v (j-o SJjS-o «LuljlJI SLpJI (JK i"ii 
lr j-o^l (jl 3_uj_)^!I Ljj>-_jJ^jjJ I »l olr ' a iSuSl Jl2J 5 1 J j ii <"t ^i^l VK ui? 
CjLjj^JI f l^' a JLa-"r i m* a^jJ! 3-j^>JI oLu^ajLtXI J-J-«->- (j' L?' '^JJi i-S^Li. 
Lj^_iSLjJI ^ I c -^ i^aj Lo»j . SJjLilLo 4-uLuiji (_aSLk>j (^ I J i aJu «LlJLuj|jjJI 

V Jl^S . J-13-0 CjIjI t i"i (j-o ! J_<k (jLSj i«(J_LiII (_,i^- I '^*„'^ T' ""2 '^ J >'3^' 
<IjLjj^»- ( _ T jfc i«Lul Jj OLu^ajuXI ^IiS I ( _ T 3 (_^>- 1<: ^-^HJ>^' *— J '4i3^^' O' 3' Ju * aJ 

jl_*_i2l 4_lj^Lj 'Lj-LiI (_pL<i (_yi^ <=l>-j mill cjIj JJ! i_aVl (j-o 3JjSLo Sjl^jl^ 

V jl i3^jj|_a 3jj_co (_glj I jjjj uuj I -j A . — . T jjf j^UcSlxj Vj .4^J (J£Lj 'LlJj-o 
Slil <■!) I mi 't I a J S 3 . ((^J^ iiij^-^Lll) j j LaJX I jsJUJI (^ L^j iSu La J^J-JJ 

^_a 7^j mi" tl » I I < j «i_ljj^>JI Ll^-^J^lJI ^^a a^jJ' »l olr t_ijiL>- (JjL2j 

' a i^ajj (_gj mi j II ^ 1 n "^Jl tlj^ m "ij al£ (j-o (Jjl IjjIS (jJjJI '4 '^J tJI j'^" 1 
j 1I1 c < _j-d-ii 1 n II oj-ill (_5-3 tlj^ mm 1 1 *L«Jx. (jl£j» : Jjiit'ill cLSjLoJI fl; I '^"~ I 
1 >. ,~,.< " j_iJ| Sj?<U ^j-LJI (_,lr 3-u^l ajtl I Ij^'^^l 3-l^JVI SjIj^Lj (jjj^j mi" 1 nj 



IjJ (j mi" 1 11 J (jl /<s_£-<_L*-3 (^-j^ mi » II (jj_2JI j_ljvjJj_i_1 La I . ^ (j < I >l J 
(J-j-L>j (S-^J 4_fl_JuS_j La ^ I c d j i\t ^.tl I j ^ . aJ (_^J /yJtqxLaJI -I ala ■^VU 
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25^111 5-ul j'tl TtjLlill «L»-I^J (j-dL>JI (^ ij^^j .Sj m i nil 2 » mi^/Li cjLLujjjJI 

(J-coLiU idjl i nil jj-a (JK i"il j^Iaj i L$J-lL>j I <>»jl c^jmaj (_ T ^II JJ- ^! (j-aj 
,j^~''J 3l'aK't| 2ril" : »J,1 pljjVl J if, oJL&LiJ (^jJI tillj L«-u-u Vj iax»*JI 

(j^_j 5_l£j lii 1 1 Lubikf «lj^ej^s (^ 1 a .~.~<\ jJalSill (j^ Ijjj/I ^*C ni ^jlILj 
^j|) j-iS^oJI (_y^- Jj j^-lLiJI (j-° f jjj mongoose (j^uiitl j-& CjU^jIII (j-o f jj 
(, lr L*_o jlj la uu (jLcjJJLs (aj\ alA 2_oUe-Liij i_3j^jiJ.I) hornbill ((jjJs 
Lxjfcjjjj Lufcj 1 5^-JLuaJ I \aqlaj I j »j;* uaJI Cju^jIIIj 1 aa-lavllj CjIj mi-»JI 
J^Lj ^^-S ,jj/j_«_(JI ^^-ftJLso J J 111 (_y3j . 2_»-jL>Jl jjjUII 2 1 nj^a (j Lse-u^aj 
(jjjj_«_iJI 1 -1 risjjj LoJlJ-CJ .j^a- ."ill (^^ CjIj_i3^jJI ^^jli^oj 'Q^J. (J**""' 
<_ijl_L>JI 1 La aoljj »j^>" fl j Laj. CjIj-iS^jJI I J ^alj" i ( j_uj|j_i!l (^c LbcJ 
dJJi j-J-ij JjSjJi,! (j-o (jl£ C7-^'j ijjjjjjuJI L^ilj^j (_ T lII l£js>-2 I Cjlj-iiu^Jlj 

jj-u-il^-s jjjj^-4— (_J1 jj-* p3~^ tj' ^L^J^^ (l^- 4 - 1 ^ • j^ N A (j-« CaI^j tjl 

till j (j-o Vjj j taj " L^jl (Jj i ( _yaISl! L&Jl».j <_*_& j3 V I J '^ jj idlli (j-o j-J^i 
j_^Laj «J_JI ^ySj .(jiajj'i/l J-<j-iJI J^tj (_y3 (jjjjjiill jfltVi f_j-L>. y-ljir^ll (jJI 

4x.L_u ( -^ lq ) /yilauqj <JJ t^j^aJLliJl ^^Jl 5j_*IjL»_a Jj '" *» <3 J ' L^_uLie_a (j_« 
S^pjit <"<! 1 niS^j I jlj . Ill ll j (_, 1 no i"i aLojej > "1 0" 1 n"j 1 J »" 1 n~l (_5-Aj LtjJtJ ji 
lilj .*J_jJI ^^Jl L^jlSJj 4 _^SU L^vLcjIj I j"^^\< gj CjIj-iS^jJI IJljj i2Jb^Ja 
t!xj>o 3jj-S_j_« (((JJj)j» ' - ) I >. 1 ' ^* ) Cj1^_ij3^J1 I J ^ ^j" iAjJJI ^jjj^-o-ui LlJLLsl 
lilj j j J la 1 1 (_,i^. (jjjj^illl <-^=J Lx-« VJ^.;. (J*^JI 3J3 (^ 2jj^jJI CjIj^jO 
1Ju_lj ^ji Laj ' I J t^ajulj ^JlxJI jjjj^xwjI ^*-Jj ijl^j>JI i _ T b CjI^_j^^j Jl>-jj ^cJ 
^^iaS^lI^ t«L>-jL>J1 jojjajl J).* (jjj^-o-t-Jl Cj1^_j^^_J1 jJl^o ^_^>- ^j^alAJl <; U^-j 
j_jJLjtjj dilj_i3^jJI >- ^"C" Vj . *L<Ci>-^iJ ^Jji^tlll 1 Jl^J 4 JJ*" - "" "Q (jjijjiill 

^j-a Lxia_)i L_AjJlj>iJ jJ-J it 1 Lu-SB Q I g * rt I J ' a '" 23 (_ 7 ^li j^tLaJi J)-« jjjjj-4-i-Ii 

/_jj| jtt-iiaJI (j^ (jjjjjiill jJl^>o V LoS 1 L^JLJoj Cjlj-ia^jJI (_*J_pj i_^\ jtt-ilaj| 

.dj^jLlill ^yz LkjjL^tll LtA (_aL>JI (_,Jlj ALa^l ^1 Lk«lj^>- (JjjjjmJI ijjjjso 
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. SJialjJJ ciilj-i^jJI jji^. 2 1 1 n Li <L-oIjj>JI i_t>.lj /yi jJjlII i kfljej I j is lj 
i_\*_iL£ (jjij|j_3 ■ U I ^ " t I 4_u3j_3 cjlj_^a^ji! j»J^2j <j-2jJJ (JjLjlLII I jjt jj 

L^iL^ILu (_ylll (jjiSlj^JI (_>^iAJ (JjLLa (Jj,j_<j_lLJ (jLa^l jJ3jJJ itfVjJ I A l ^"A" , ,, 
AjvLvjJI tl !■>■»« 4 j mi" cU-uajua ->-j Laj (JjLjlIII I Jui j^Laj (_^SLtj . L4I0 Cj1j_i3jjJ1 
(j_a (j Lj Cj 1j_lSjjJ I •"■ a a >i i (_yJ-o '• (J I JjjJ ! ( _ T 3 ("1 1 njl 4 K mi 1 I J . 3-Ja-uJ I j 
J_Lc ' " 'j g-ta ' a j^ : Jlj mil LaJlj Sjjjjj^JJI jLi_^ J-^Lj Vl LjJ J ,'^'a s l\ 
^_jJlj>o (^l I ^"^ SQ tjjjjj^JJI jlju-o fiL^>-L^_« (j-a L^jjLLc '""j AU Cj1j-i3^_l11 
Cj1j_l£j_jJ1 j- 1 r 1 1) la j. J'C mm V (_ylll i>-jL>Jl j^j-LaJI (j-a jj^jjiill jLj£ 
J ■ >> a 1 1 4_jl_i j^i-VI J-J-S j jk (jjj^* (j-° i-daL u (_gi (jVI Jlj miIIj SLj-i-aaj 
3j_pJ,l (JJsLSwllI SJiLol (j^ JjJjlII ijJLufcj SLfl>jL>-j (jjj^uJI (_£jJ LuLiLaj-al 

x_o LoLj I IVg ( Jlj^jj'^I) iiiLAa-uJI (jjj pljJl petals (u_i}LLi) ^sialic? < I <\»i 

(—fljjJaJlj . I giLp. j_l mjJJljj (ji I j *s 1 < ^^jJl SijjIaJI 4jI iutl jj^Ull j_i3Lio 

,^.j ,ull i_xjL^c j j . ..A~l 3_oj^L!l 4_uj^j>J1 Lls-jJ^lJI cjLuj/Ltoi i_2_>ju LiJI 

CjljjJs (_,JI LijI a J a V 1 Lij-ol (j-a 3j_p- (_yJ3 (_xjLt=j(J1 ojui L£_>jj till j «_oj 

(j a la ' 1 1 jj'CiVillj -" j a 1 1 <LjaL£ 
4^>-Ljvj 7"1— L>- J J la J ' tua ■" J a * m LiJI *l3_mJ La ^LxLa ij-o^l Jt^lj (_3-^J 
I J ' (j-ULJ (_yJ.ll 3_iLjj_LaJI jjx 3_y£La (__;! a^jJI lilLu V Lu'i/ iJ}Llu lj- ^LtLo 
^^jj <LijJLie_a «L_uljjJI ill Laj U t, La . I j"-» ia>l j^j «L»-LvJl!1 (j\Js>- CjuJullis 
-5Jl=eJ (_ajS <-2jJiJ V dil jj 1 JjijJI JLp-j li! jj'a iLinear (-Laj. ( _^jj jG Sjjj-a 
jl t __ T Sj_j^s-iJ 1 Il-j i^aJI (__ r ^ c «Ijj^ jL»Ji 4j^i3 (__r3 (__rij (JoJ-aJlJlj jj^J'^' lJUfc 

3jl»-j (jl (j^-ij (jl <_ij^Lv JjL>- icdJi (j_o /«jc.jJI _j-Lcj .(j-ij^ 1 nj^m 
1 jj (oj 2 1 j a SJl>-1j 3JLu/j (JJs'i/l ^jlr Jjj^o ( _ t jj_>^>J1 (__;jlxJi,l ^Ir SLpJl 
njLtujVI ijjSi (__A!' dJjjj Ij1t~ 4iiLLiA (_gj.il jo ."ill (_P-*jj (_7^II •— '"3^?^' c^jli 

aJ-tb Ljj ' " 1 1 laj (_ 7 ill sLaj^iaJl ^^ (j^cjjjl (j^J jijii^. 3j-^' (J-^-y 0' ^ ^-^ 
Jo*" 1 m_i^j3 i JT-^^J °T " ^ " J^ aj,Vi"^.^,UII'a i-^jj^tl 

«LJe_jjJ jl (j^jIlJj) «Ul^Ij jl (^JLjijJjji) 3^1^>- L^la (_xS_>_l! Ljjli CjLiSjJLI 
Lg-LSJ a iCjLcjISJI (j^ LcIjjI <t_uj/Lj/i CjLpj^ (_^a (_;rJ-LJ 4jL.Li.LaJ La .(J^pJl 
3JjL>J,l jj^c_«j (J_i nLflj^aj d_Ia-a. (jjj (j-a IJljJl^- La-ljLa I Ja-Jl (JJ-^J 

?cj>iJ lil Laf i4jJ_LJ i«CLJj^ __;jj| jjjls-JI f-**ill J ila ijLa .S-lLLo^VI 
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i_gjjl i_a^i>J,l j-^ iJ-'s-V Sjj^j i nil ojui <_jj£Lv (jjUjjj . jLiiiiVI «U c^vLjI 

I j a \l ,^» j 4_a_ijJa » La aj Cj!jI.}j_>. a! jLja-"n nu 3jjJL>- CjIj.}| «_u^5 JjLxj 
(j_a d c j i <^» ^ 1 Jl>- 4_*2_iiijv Sj-iLLs » jxaj lIuJljkjI j^LajJl ^ilLa tiJLl j (j_a * ^U^*- 

,*iL,>>.'a ( ^, , ,,-^a (j-ujj i«L2jjJsaJI oJl^j i Jj^-^JI (jJI (^1 JJ3 (jjSij o'u^-*- 1 *^' 
(ji CjJLaj Jjia . 4_lJLu j^_J I CjLjj_^j>JI (j-o SjiJj^v plj-ii ' *-* a jl Lajjj 'SjyJla- 
» Lea] 4_l>- Jj_4_lJ1 4ja- i n ill ■»■ LLtalJ 3jJ31jIU,1 CjLijjJJ jj_a * l-aj CjI^ , , ( S -qj^Hjj 

.SjjJl>- «LuLl«-p ^ fl-iLaj «U (J^jj^j 
(j-JiSLII (_gl) 4-u^ajlX I j^-i (Jjj^sLaj f-J-a^- CjujjJ,! ( _ T Laj(j I tua i_2j_*j V 
j_S Cjo_a-ij ^ j i a »~ II 7r j i"i"i (_ T J-o CjujjJII JJLso I iua i_2jjj V LaS . (^jsJ! 

I ijaj] 4_JI c-u LaJ (jl i"m i n t I J IS la ijjjjajojjj I j j -»- 1 .iali-JI I . i J J (jU (j-ujjj 

4_t>-Lu£iJl «0^j^Hj «Qja_t^s_a t i '^"~ I (j I ^jjl jjjjajalLu 7"! i ii^ ./c-iljJl * )l 1 i till 

d J a.j (j_o (jjjj-ijjjoS . «LlJx. ( _ t 3 4" i im~*-J vl .^.-.tl ^jjj ,t| cGjj^tS <13^>JI 
jj9j . «Ljj]} t_kxa> LajL^ iJ7 ^- jJo-i-J 1 cLud^-C J3 ^^ ^ *-. p ^ '^ * I ^_kij 

(j-c I ol/q ir-jij^aL? (_y^ ^^Jjjij I jJ I *L2i!l ^Lul (_yi ir-jij^JLui JLuajj ^^sj^. 
» i a " I ^j-jLj (j-u^lilj i^l o i ill Lblj Jl2^ . L^jVL>- j^jLak] !_^S ej ifel LaJI j>jbfc 
Jljlj 3j_«I<Lj_o Cjj_«j i-i!i o i ii^l CjjI£j . JJ2 JJjLfljjj (^Ls'j-^" (j^ J '"^J-. 1 
(j_o aIj-^I 3j-^ (*'J^4 3-Lse-LaJI 4-i.S.Lal ill II oljJ.1 ^t_«j lx-« I J '-^JJ.' f-^J 

(jjj-II (j^-L^-^J^^I (j£. t_jj^L>- i_gj>j SL^Jla i_5JJ! L*a .3ll-a-"U La.^1 m-v? 

La_oLjj_i jl 1 La 4jJ| 2 .j ,Utl <ll lIi^ILiI JjiJ iIjj-U SJLijtA (_^ Lio lj^-3 
LlAj t^ j""I Ji^ La ^ j 1 ia «" a (j-aj (jl ^LuLlajS SJLljj (JSji (_i - i - lj:t i ^'jj 
^^-ilj i4_jJVI 0J-& (JILa Jj»-J (_y^- i_y j '-^Lu* (Jj»jJ «U| ^1 <_!j£L>- i—jJt jj 

Ldlaml «oJ jj ^jd! ^LaLx^aVI .U;,^tl ^f jj }L9 . Lfc^^^j ^ I • aj? dlil 

(jL? i4jjjj,| (JjIj 1 nllj (^Isa^Ljl i_aVI 7-LjJV ^jjol 1 nil dJ 1 u jl jj V JlJJ Lflajj 
.SLpJI ^Ir 3jjL9 j-i^. i-i!l 1 h^/I ojui Cj^j (Ja-uJI Sjlor (jl S^vjjJ Lajla^. 
I) La ' ijji^Lj ^ja_a ' La a. y I LLiLs '3_jj j C,t--yTul (_ylll Cju^jIII 3JL>. ( _ T 3j 

oJlj* '-■ 2 j? jJa c^JL^ (j-Xll SjljjuJ! cjLJ>LI -^MaU.^VI .U;,^tl , ^ t ,^l 

1 La a. \l j j . cL-uj" n 1 1 Oul^pJI (j^a *L<ti>-Vlj sljJLlI f-a->- (_r^- *jjL9 CjUooill 
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i«Lj_ujj>. ^ rtj 1^ * rt oj\ ^ \j s> ^ * j ''^r- jJJljj (^jS (j_<i£j 2f <L>»jj>j mi II (jl * )^SL>- 

3j^=_*_o r^Lc -iJ-^-J j»JlX. 7"-J-J tiilj-! .(<s-cuj>JI (J£ ^^3 aLc jiigii't ^^3 Jj 
4jnUII ^L&j^l (JlLa tdila jmfcj jaSI jJI <— )l j Mill p^J-y (jl" • S^jitLuJI <— aLaj 2 

i_!jSL>- j-«-i Lj-fl> J<3-uLjj_LaJI (jjjIJLsJI (^C «LjliL*JI jjjjLiLsJI (—fljijej (Jji 

iQ^Jj£L!l u^pSLi j^lc (^LuijSLII (Jj>-aJI j>j (j-o (_j-3.«JI _»ksj ct^ '-*i> j - L5JL>° 

C-Lojill j o" i ii a jj U~ CjJbk JL3 4J| ^Jl l_<j» jjj . (jLujVI Juc lilljjVI ^yJI 
oJlj* (jl j J ua-j (jl (jil 4_j_Lc ' • » '^■ - ; a .(jLcujVI f_^>- Oul^-pJI (j-a IsJj 

L^j^LjJLo (j-C pJ-JI (_y3 "iaJOJe-o Ct--ie-Li-a I JL3 q\ i ii Wl Jii£. 3_lL2j(JI *-jLJSjJI 
a I j S, flj ' tua -iJt^tJ (_£JJ1 3-<k 3-*.uIaj| (J-A '.(JIJjjJI (jL"»J "-°' •o'^rP^" ' Jl -'^- 
i—^-lS^j (jl_i (j^-2j (_y^- MJ^^?^ 'i-dJi (jl^JLso (jLli!! Lx-a> LuJjJtJj I Tu mi i" 
(jl ' a-p •" J^' V LiS (jlj i LLc.LojJ (_£j-LiJI l_ *.o_pJI -SJ^eJ (_£ jJ! _j-<k LijLijj-o 

LcJjjJLo (j! mJ^J «USLIj '.^Ij^JI ;j-aLj^jJI /y^ ((jJJLo jl) di^ix-a (_xjS^l!l I Jui 
(jia-ul UaJ^_cuJ (J-ujJ pLajJI I Jl^3 . LuILo jil^e-l^pGj LLcLaJ a\ JlJ-"m nl (_ji^. 
Jj-»- i aJ jL^>- (j-u-Jj iflJAl aj (jl Sljl inliU (jJ^LU! (j-a (j^-UjiSjLU J^J-5eJ Lo 

J(j MM I Mjtg . (jj-j£.Lili>- VI (j^-L>-^J-LjJI 4_1 J^ MM I llj (_£ jJl£ (^^SLv) (^JJ^S 

^LJj cQi-uaj LlAIjU: (j^aj|j^>J,l JLala^l JJ£. ( _ T ii«JI jjjJJI jj>-Ljj i_jjSl>- 
iCjLjjjJ,! (j_° d .' d ' a ' SvilLua (j nS «-i V Jjji!l jJ^. |_g >£LaJI sljal jl (_,i^. 
jj>-I I jj i ii cQAjjaj S^SjI! 2 I j a La 1 1 (_y3 4jJjuJ! (__>^aij ji i (_yJI (j La aj fJ 4jSL!j 
(JJaj (Jl a uVI 4jLajL3 . I jj . ^. c ^^jjiLo mJJ->-1 (J-*Sj Lukj . ( _ T iitJI I aj Jail 
dJJij i«LuJj(J,l T-^La^lj '"«! Li-aLLuaJlj CjLLuj^^jJI ja L^'-flS (jjj (j-a SjiSlj 
CjLj^^JI ^JlC j^jiijLflitj ( _ T 3 c-tJaJI 7"L>o (jl .CliUjjJk! (j-o I J jj'^" (jiS La-g-a 
JLaJa'i/l (j-Lj^LJ, mj JlJiII p I » U 1 1 ^-j^jj (_,lr UjjJiS tfjjl i n~i j<J JLola^/l £yl 
3j-j!.3 CjJlxj •" j j I j a la (_i (0^-iLoj^- (jl .SLpJI Jlj^ (_5i^- (j^aLjJI x_LisjJI 
■""J.'^'^'D* ' "^* ' (_j-^ («-AJ^-LuuJ(_ T l!l 4_jia*JI ja^jjj^ (j^ /a^ojjaj 4J2 i3ijjlo 

.3Ljj>JI (j_A ^ /jtl Aul t t 1 1 ^ > ^ 

3jj_co "^jJ 0>^ O' Lr-'l l$J mijH pLajJ! ?-LijeJ (_L* ".ujjSL>- (J»l i imj 

^^"*- i ■■ 4_Lajl (j_a 1 Ti 1 1 <ij ct^"^ ^-lL^Luu^iI dJilil t(jjS_U 3Jl^-^_«j dS ( nUlc 
^^j?cJj| (JJ.S (j-« i5^ja/L»_a (C-Lajl (j-« «Lc^_4J?c_« (_2jju (jl y ^"i> nil (jSLx-i (J-^J 
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Ijlj* SojjJs /. I c £j i j j" LjJj >.j ^ i •■■-" jjLcojVI I frSla-. (_jj-!l j-JaL-u^l (^Jl 
415L2JI d j^i , ,.IAII Sjj^tll ( j_o 4_Lu (ji^. «LJ2 ii— il_^>. ^Li i_ij£L>- 4hj3 (JljjjJI 
ij<s_L«JI (jL_> i 5~<»T'a Lj| La| . sLuiu^l *-Slj (j-o J-<u-cu3 (ji (jSLx-i * ja-LflJI (jl 

/C_jJLj1 (j_« 4X^4J^C £_2_ Lu (jji (jl_luj2[1 JljjLl (jlS ttfl Lga^JJl J-L^£. (j_« UJlJ 

(JjjLjJI (j-C JJs'i/l ^Ir ji i7t_i i ntl /ajJUj (_>aJtJ (jc i_2^Lii-VI J£ 2 ii I" -ie-a 
jj j ta (_yJI Ijj fc»M« 7t j i n 1,1 J j aj J_ij>JI 2 _■ laa. ^ a3 .«LojJL»jJ j^X\ 

rfvSj-jtj i(j)Lie_a C3-^ (cJ^Li-JI) f-*^ ^J iJlL3>] Vj pj>J ^ L^Jl t»l <i mil 

I iLa Sc-jj ui J liLo SJ£lJ liLo (j^Jjla IjJilgj V ... LgjjJL «U-cuJI ^ ^gJJI 

(ji jJljjj . «/<i£L! -llj-J I J La oJlj^j . . . Dj-}$ «LL!I CjjSLLo 1 j j I la 1 (J-i . . . S(j u-lL) 
Ij^ i n^ Lti ijyla uijJI <L»HaJU jj cojlII (j£ 4^e-jjLaxll oJUfc Ijj i n^ (jl j-a-j i nU 

1 jui (^ J .>.'ai SLp. Jjj i ii (_ya 7=-3LC? Vt (jl i n'tVI (_,lr (ji (_ T JJ>3 L4JL1 1 L&j-lc. 

jo-j-SJI ojuk c-i-La j<s_Ll!I (j^-Ij . ji-VI joJLtil <LmAJ ^jjj (ji 4_lL^. (Jj ijoJL»JI 

(_j-jLj (j_o 4 i"mi aj 4 "1 'n» i_3j|jJi> (j-Ucu^o <Gc I Laj 1 uLi (jl (jLcuJ^I f-iSij 
(j-Jiaj (_gLu^3 /^ (_jj 4 J 1 nil U LllS jjjj_uUJ (JJ-cuJ.}L3 ./<sJL«JI I JJb (_jJI OjjLJ 

. »L>^ i"illj (jjjjijjiill (jLs Lxjo ^iiSI 

j_j_j_uJI j loc (j^Lc j *■— j 1 " JLi]» '.(_L3jlII (_jJt S^g.Jij 4_iLo <_jj£L>- (_^ba 

<_aLs 4JI (Jj ii^ii n-»-q ujj^-ca (j-"jJ (J-"JI jLp^.1 (jj-t>- j iag *_<-uLLll (j^SJIj 

Uj^£ (j-*J (jl 1 i^ajl Ujiv^iiSI (jj*v i 1 11^ j^^jJI Lol .(Jji 1 ill, I f-J-*^- (_L»J 1 ■'*■_'■ 

. « (_gj j^^-ca ^ I <>■_»! ^£ n_al£ j_lc 0jLp£.Li (_Li«JI (jLj . -"j Lajtj Jj^j Lo . 

2 I ml hi (^ Sj_cbLse_o Jjl jj>j JjLS j_i_tJI (jilt 1984 >^Jjj 12 ^ 
caj in I _i a 1 1 Jlj* jj^jj • ((jJ-il (j^) 2jSLUI 2_l«ju>JI ^s jji Jlj^ cjIj-l^L*^ 
2i^Ji>Lj j_L*3 .(jJUjJI g-gJJLI (ji^jVl Jijj«_JI AjLjSIj «UJjlII ,jjJ i_3jijji^ 
(5jLcjJI» (jt Principia ^jLlII 4_>Li£ (_a (ji^-t j^ (jj^ (J^e-^oI (jL? t 2 im 

(Cjj_«J (<S-J ij_aljJiJI (j_o d-L^J^jaJLlI 4-a-m-LaJI (_y3 I jji'' (Jj"n n_) «Li^L>J! 
: Vjt (j-JLj (JI_lj>JI (jLj Ljelbe-a i(_jt>II IjLA JlLs J-IJ^ (j-^J '"rlj **"' ■ ■■"' ' 
l_Ajl_Lli-l (_jJI (JjJljs-«-J (<s-J (j-«J iCjLj-iia^a 2 A I j ■ -— « Vji (JjjJLjj »1 0UIL9 

Ijji^-k^ (jLSLoVLi (jL? Ijl VI 2_iolr ^^^oJI jjj Vj 2tA^\i 11 j 
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piaJI Sjgjob 

A i i u-K-a 3JjJl>- duuL^j£ »l oUll pj i taj i«Lj£i£ j_lC 4_<_il3_>ji!l (jl (j-UJ La liilj 

(_^ ^jj J-i^ L*5 !! ( _ T jj^jtill j-j-I 1j llj 3 Ij^-'U oLLuiitll! iyu (J^-Lij 

- i ilSJI (^ 4_JI j j miJ (_g jJI) «ojlji£.ij 7-j"i ii 1, 1 «_«i>J.!)) jjs-^/I jui!l 4-iLjS" 

(j-C J-J>J J'-^- 2 ' (J^^*" tj- 3 ' " '" ' *«J-* 4_LicuiiII j kill I 4-$->-j jJljjj 
< - < L) , >. ." 1 1 jj| :^JllI| jjjjLaJu L^jjljj «LujjjI jJu p 1 1 m_) £$£ . pljj^l jjiaJ 
j-JJJ (j-SL!j -S-jji Tt-jvj^l (_,i^. ' alJej (_ 7 lll (_yjk (_Jjj>-2| (jja I ^j^" (Jjiiaal 
(JjjLS Ltj .4 i ii^Llo CjUjJij CjujJijll (jj£j L)' >-4j!.i (j i n -a- *i mil (j_o 4JI (_£j«J 
3_uJjjljJI j La iSj (jl_i 3Jl»-Ij jjjj L$J f jCbl dlljj .. LgJ jj^Llo V 4_uJjjljJI 
djjjolll jji i(j\jjj Lo sdjLiilu 9i 1 ua2j) (_£Jjlj .J^La (JSjIiJ J»^'" (JSL«i (_yJI 
Ls-A /— J-^jiaJI tLiia-i^Vlj 4-ulj mhII flsAlaJ | (jJ '.Jjjjj (_ 7 lt!j I aa i** 5Jj j 2 1, 1 

(jjjj j-Aj • LjLl!I SLpJI (Jls i~il ^l «i_Lo (^^aLLo V j^Iaj ^1 (jl jj-oj (jljilll 

4jjejjLlII l j r c js>-\ ju^xl ^j-x-a L<fcjLp£.u j I i«LL<Ci>- ufcjLpcLi 4j>lajJI oJUfc 

CjLu^qQ '^»--t» jjXj (J_}L*JJ t((7-^"inl,1 X_<iIij>Jj )) 4_lLxl (^JS LQjlJJb (_ 7 lll <\julxjAj2j\ 

(jij ((/-AuIaJI s I ala <^VI jjjLj .j " J . ,g "' JJ c?^ l^H^ '^'j-° Cr^ ■Aj^' 

(jj ^J J 2 * 3-^J « ^ j UaJtUX I Jal I il t ^_A jjU"tl ^^ p JljII Jk_L>-^j1 Jal I il ill » 

5 jl a i a ' SLjjtil !Jl>- 3jA_lII CjuI JloJI JlJlo CjLLlJI (_Jjwtj3 LluLS lIjLu^ulIII 
(OJ a I »utl ( ^c iia_uiaill <±i.-'e..l1I Sj^ (j 1 1 ^»~_' (jLS I a-iSjUl (j^ i(jVI (j^ J .>.ai 
a^2j (_ 7 lJi J - » ' j ' aa *" 1 1 JoLtuj ^_A (—SjjjtXl JljL>.^j1 lLdi i ii illj ^ 1 * a '> rt <; Lt_j_J1 £j\ 

.jjiaUl 

Ij_ujij a^jJI iJlJ ?° cj-^J ' ^i^J^Ji^' lt^ '"■ t~ (j^J' dJLLjLJI «Lu»i>ii! jjL2jiiI 

J <>»al (_JjLa (J->-f (j_o pljj^L! (_ T l«-2 jLii- 'LJLjj isUjuk joiaj 3jj^_uj/ jjU'tl 
SLpJI ojui (j^Jj ijLpi-l <_j^jjI ^^3 3Lt>- ujS Lul (^jlaj^lflj uj£. J '(Jj-2j ^-2 
I JJ . L^J J .>»ai (jiaj^ (j_c OJe-i3 (jl I j IS aJ Vj i—j^jj^I «_o <lfljSlLa i"i i inl 
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pJLaJI Jj? 

x_o jl_iii.VI <_!j_iji f^S Sjl^vjJi,! I Sjj La 1 1 l fljStJ (jl 3JL>JI ojua (^ I nlr 
Q^SLj V Jl3 IjJ .3ijj>J,l (j-o j_uSLII i_J tajj 2^1 t~ ojuaj 1 2 j i a »"■ I 1 CjLvLv 
Sj-jiS Cjlj_a Cj^Ii Jj ij-^C 2 3Jl>-Ij 3j-o (^^j^l (_ji£- Cjj^ii JuS SLpJI 
lic j t- J u I J i ■■■*' * i "^" ' "y' (—SjjtJ «Lu-iutILa ' - >j J la (jl ^Jl JpS^-a ^-^ MJ J la 
I J '^ Ij i3_3j_»J,l ^_a lJjjSJlII ^JJ t_gjl i nj I jiSLifcj . L^J J <>>'ai 3JLu ( j^. ila-uiuill 

/«! I I iljj . 4_U-JL| L^lo (_JjL<i-lSLll t_)l JlJSoVu 4_uil (_5-^-3 l4jLJi>J (_pL«i (J& <13jJLA 

j-S-aj (jl » J^" 1 "' V UJl JiSJj 4_lSLIj 1 ^~" fl.ua j jS aj jjfc I JLA (jlj ^jjj 

«LjLj I JUfc aj-jS-al JJ-^3 • d T '""* J-H' J ^ L * J O' 03^ (j-° L^J-^JjjLiJ 1 (_y3 

>_i_q_-*- ' ' c ] d—LjvjJj-LjJI <_i-jLLb^JI (_^& aL*JI (JjlxjJI (_yi^. <^J-23 CjLl»I3_^3 

. [*Lp.Vl 

4_JjLS_i (jl (j^L«j V /j » J j La II t La-La .--.VI (jl (^J| I ija-jj J-J5J J J i"ij[j 

j 2 a ijLl^^l cjLj_Ux. jj£. (^liio 3jmiL1I ^jj-o ^ ^jjy i_g JJI) »l *t»..^»VU 

■ U . , a )) j j _■ »" 1 1 (JjSLj Jl9j . (jJjljl-i CjL-uIj.} (_y3 (jjLc 4_h i"i"t Jj^a-o I Jlj* (jlS 
<j-SL!j . 4_jiluial «LuLc. (^Ijla Jjuej 4JI (j-o /a£.jJI (_ T J^. i(Jjii3l «(^SI flia ua\ 
L^ibtJ (^3 iIi^KmhiU i2jV>U- oLxUajLUI jjV 1 Uj-i^o O^i ^ erjL»ll "J-* 
LLai-j 3JjLx-o CjUIjj>-Li j»j-2j ' " ' Lj 1 a »" 1 1 (_j-i.il (jl (_^>- ijjuaal <— 2j^ia (j^. 

/C_Jjlj^>ijl (j£. j^^ujkjjj ((AU^ll » _1 *JJ '^* " 0J-& (^^SjjJ ,(j\Jt_« l_3Ju^ ^ysjJu 

(_y3 jjlj^J^ S.taLa. £yl Tr'j-J Jjlj-* l<j'<ij-g. (j^II 5_jjLuijSL!I 3_ujL>J| CjIJ 
I <jl<-*J ^ 29 ^3jsjJj^tiJ (Mltv....VI jl) ^yJa^cuJI (^Jj^JLLa .43j-ciaL=^ P Lul 
j-o^l i^ljLc. (j_o L^jIjJLsLj (jju>o (jl (_jJI 3-ulj ui£ *JJ '^.' ' -" ^""j l5j^?° 
. «l JlJlJJ «_4J>o j-j^I ^*-> o^^" J. Jl3 '" ,'l""'^ jl>^ (j-° yj a '" "".' lS 1 -*-" 
(j^. L«-iij 4_iia_oLc. S^jjla (jc j J 1 a J V (iJajjjJI CjI£j^>J,I 9^j-i (jl (_3^- 
(_ 7 jjL^J (j-u *l jjjl j_p^3 ^J^ O "j"' ct^' '^i^Kl>^' '" - .'^"' ' "^ CjLl!ljl3 

^j Laa LbjJ (jLi Jajl£ (JjjjLxjI jJjiz. (j^oJI (jj-2JI 1— aj "ilj^ (Ji* ^-2J 

(jc I gj 1 ""^ ' (_ 7 jJI l_LiiljjLA (_3 .' ' "J (1)1-*>J'J 0"^V W^ 2 I iirv jl 3jj|jj-o 

cu3l_4_fl cLSjjla Ji^>-J (_ 7 ^-^J^-laJ1 j^LajJl (j_<i_Liajj tjj^_J Lt_uj . ^ IA^\I 1 1 Jjj^ia 
. J^aVl Jj>laJI ' ^j^'H ^yJI Cj^I (jl 3^jj(II 004! (jlSLa .oLxJajtlXI JlIc 4jJ1s 
(jl (j^-»» (_ T -3 i4_L*_<2_La 4 jUr jjVi'll (jl (_£_>J (jl^ 4J2 1 Luii>- (jJ_3jl-i O^i 
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(jSLs-i V L_cv^_>-Litl (j! <ii>-jJ,l ojui ^j* ^jjj ^ji3 • ^JJ j^ tjSj c 1 -' <-i!jL« 2 

3L_lj>J1 (___£ i _ 7 _A L^. ^_»jj>J,1 (___£ «LaLL?t_a (j^Si 1 n 3Jl>-1j 4_uLui_p^_u 4_o_ilij 
t_!L>-l 1 «i j i n->- i(j\Jua <_2Jl#j 3l_pJI (^^ (J-4-»J d ^ijUjII jjjLA jjf -L^^?^ ' ' J '"*' 

La (_i-i n-a.3 jji i 3 JL^JI I Jl^j a, ' '^« La jjlS' I jl VI (S^JJI i^jdjl i nil JL»-I JJJJ 

( _ 7 J& *_cb^J LoJlJ-C LsJlj^ ( . i ii "Ci (3_si.jJ,l) SjjLLijJI (jl LlljJS J_t£. «LujlJ 

y-l u^ajfl 

1 Jlj* v2jLIj_i (^ C^jlJjuI (__-ltl liJjUil 7tia ^jj SJjJLa CjjLcl I jtSLij 

di-Lou-p (jlj (_, «iUtl «_<u^>J.I pLj^l i-dl jlLl>- ^^^LlajS^lJI (JjL>- Jui3 hjjJOI 

«La_Lj_i L-3-ilj n— 3jl_^JI I o i ii^i-ij-jj^jJI Jal mi it «Lx-uj (j-u-J «LpJI U^L>JI 
(__r3j .(_>^>L>- (_5-C3-i (*->j->l L^-La (_p (^ lLsj i "j II JJJ-J f'J^ <= ^W- <1 t!^ ^J^-cLaJ 
JlJVj-3- r JjJ-ai^ (__,£ v2jUj}JVI *Luij£ ^ _>io.LJI Jjl (_jSJl.il 1933 aLc: 
Jl_L« UJLxj «L>-lj (jt J). 1 ' " (J_uJij1 1 JJt> (j_« £LC}1 (_£l J-lJ-U» (jl (j_* i^-^J-*^ 

i aj , „LAtl cLj^jJa ( j_o (jLiil (Jjji ii (__rlcj i«4_ujla 4ji-h alii jiaj «l£>-j (j-o 3_j| j_J| 
Cj-jjI J 2 I 3 . 4-jlj^>-l pj_<na_o (j-o ^>^&i J-A «i_pL!l » jjLi (Jj-23 (__All Jl^jjIjj* 
f j-qj*_a (j.a ji^i i". i imI 5-pJI lj\l ^tl ^'a 2jjl ij^jjjH '"'N c I fllll (j* j '^.'J A 
«1_LjjLj I lia-jl (j^_«_ij ij_jJL>J,I ^^S jojJ (jl L^la JSLI (jSLx-i (__All Cj^icLijJI 
(jl (__rJ^. (jukj-JLj ^>jJaj Cjl^>-j ("mm I (ju>JI L*U!i JLloj .sLuLjjijp CjIjLulj 
ujJI (j^ (JjLxjjJI (J-Sjj ujJI 7t i M iS 1 4 ii I" -»J, I 'Li^mLlm^I Cj LlLwiJ I aJJb JlLa 
Jj^oj, .a-i-LLJj^-i S_j_b ^J LijJI a^v^ij tJjH-jJI (RNA) C32 * J lJ > J| ^1 
7-jiaj (jJjr.iXVl JLvl (__;!) (_, inni'll Jiillj iSjjLjjijS' iaLU (^Jl gj-LaJI 43LU 

(j^_4j i4 j '." "" i uVI Cj^LcLijJI £yi j mi-vj (^_>_i3jJlj (jj(j i'iILi (&j*-i!l jLc. 

i4jL>JI (^ SjJij^JI L^jlial Mil (__-]! SjUiiVI (jj^(j-a (__tJ»- l<jK L^jjJls. S^I<"iiiiI 

<_ijjj| ^^ <LuLuij£L!I L^SIj^vi <~iM c I A"t joiijj,! pjj^>J,l (__;jjj/ (*< i int (__rl!l 

2 j I »JI ( _ y JajLJ (_gJJI j_& ■" J la i" II (jl_i -"j Laaju JjLaj J^ (jSLIj .jLoi-VI 
-" -Ja '» ~ 1 1 (jAJj iTr—L.-^.i-a I Ajfcj . 4jlj^»-l (j-o ^IiS I (JSJI (ji^i lilt juj i L^IbLc. 
JLjLS (JJJ (j-o I > " ' iiSjjLi (JJ-S-J La 4 i i~il «Lj-L>JL3 .^^jLuijSj Ct-*'- 5 

. (DNA) LjjJI (^ SJjj^ a^LujjjII I j'^jU^^j 
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(oJLsJI Jj? 

3i^.LaJI "-^jjj Jl^. "LujjjI jJI /- K iSij 2 La ■"» 1 1 SJjzl ^j^*; jVI ^ -> -» <u ' I 

i(j^j^l^.joj(jtl (j^ ( _ 7 HLLoi ,_, *~ . ..I . ..j . cU_«i>J! ji A U ii ! II (JjLiLa (_i i4_uLJl!! ji 
3_>lj_3 I ^Um (jlcjj La}Ulj JxjsJLs .^jJ jj£l 2LfljJLa 3J!uVl ojui jjV 
La^Lllj Jj j ui II /_^ (j"'^V (Jju>Jl3 ^j< a U se a ^j-UIaj^ La-^J (jl Jijj 'Sjjja 
(j\j- i nSal *_a sLill j j (j^jjlcj^i-ufc J o Je 1 1 j .^Jjijal (JLi>- (^Lcl (_j-ll Juu^aJ 
^3 SJljL^j 5j flla -i^>-J * Mint (jSJj t(«^ej>J1 1 Juk (JILa «u (j1^_L>- x_a i t_<_ui_uj 

h£j->- 0^3^ <j^^l <J^>LiJI "l i nl i ii (jJo-V (J_ajJ,l) *'.y^HI cjj^jII 

3 J "" «Uu2Jj-a 0^-?* i h^^LI La^LlI (j-o^lcj-a^ufc 4_iill Cajc Ujq] '(j-* 'J J °^^ 
*lj_& (j-iLd '""■ (jl_i La^U «^jLm ij\j^\r^ aj<jll)) I jui 7-LjI I JSL&j . i_2jJlJ,l 

jijLsjLfc (j-a (jjii^jj ^jLiiujj oLulj^JI /oJLc yi jLil jusj . JieliJU JLj>JI 
I j j? La^UI i ^ ,':,"<" q\ J_Ja jtjvj'i/l ^Ir CjjJls. JuS c^JK aj A U 1 1 ojui (jlj 
jl .3 in'^LUt p I3J1VI I r 2_aj_;e_a Cjl » fljj a ^ (jrCjJI (jyl^. 3j-5^3 C^jl£ 
(JjSLj 3JljJl>- 4^Lu *_a fj-iJI ' fljS-S (_^J1 8j dlaj I (jl TiuvjJi,! (j_a i^ji-i SjLuu 
UijLv C^jK SjjiLaJI jj| <j\a» ^ fl^ . 35-Lill tfjui pJ-JI J^J (jl J-^9 CiiJi- JiJS 
1 3_i.a.I_->. ^^JjJJ I Jl^j (j-4j 2 ijajj I 2'a \l .^»t I (j^jLJS «GjJl>- ^^3 /o£Lxjj /<sJ 

(j£, i_ajLi i-^*-j ^1 «L>.Laj ^^jIojjiJI cjjL>JI I Jl^J (jl^pJI (J^l »"u nl tcjj-oI 

. 4_a^^La ^ij I 4_t_u 
l_g^Laj pjJ 'jj^l (j-a (jrtJijJ (2>c J-Aj i4 MiifrjJI i_ji\ u^l] js>-~\ Jlila «L«3j 

J-J-C J^vL^J (JJjIjJI J_<JlL>- pj-lj S3 ' ' "II jl J^a (^^ JlI^JI (Jj(jl II (_y3 (J"J*J 

1 a-LjLaJ| ^yi «.lj_c. (jmt.1 (j-^aljl JlsejJ ^p^s i_aVT 9 pLfljjl ^1 LVI 1 j tl 
J'J.'J^J 1-* (Jjiajij CjLcLsjjVI ojui klii j! jjjjIjJI 3jjj<L>JI 3jj5U (jSLx-ij 

5j a La «Ljc_lj_i jJ^j (jl «Ll (j j hi (_gjJlj i(j^-a- i nSal x_a IJl>- 4j1!VI «_ajjJll 

* (9) 

(JjSLj jl jjL>JI (j^ il '. La^LJ CjjJl>- (_^II ZsAlaj I (jc 4 ii l"i -^a 4-ulj 1S1C 

oLsol ^^3 <j1_ij_Lc.j_a_L^JI I Jlj* 4^}Llat (Jj^ jLLs Ji^ ,jjjijJI jjjiLsJI jj^l 

(j| aj AU1I 4J c^^.Lj| j,sj , I'al A"ll ^ii^lj jLuil (jja J>Lsl (jj^is ^^3 Jl o uil] 

ijl I Lkjl j^UJI (j_aj .3_jJU]l JUjJI jj£. jUI j^a^Vl Jj^LaJI ^IU"i,,m 



Sj—Li-^l 1 kjLaJiJ lj 4_uji (j^jJJll (J^L>- ' " 1 » ^"j I Ji^ (JLjjsJI ojuk (jl ) S~»j j| 



I9X 



pisJI Sjjjjb 



.JSVI ^^ 1300 j! 

3JL»-3 «Lij^_La_i I a_i£Ljj| 4_j£ jojJ (jl tjSLa-i (J^-° Lr^l O* < J ""' ' ' iJj^J 
1 1 j 1 1 . -<. j 5-jJI o mi II l£Lj^-al Jj J i •■ (^ I Jl>- j uu i a JjVI jLaJLs 2 I » a * " J 
(j^Cjj Jl>.| j-d> J>ji (_p JlJuC AjJI (jl ( _ t Julaj t|JK i"ial pj-ij-o 4_Lujlc.jjt-La>j 
!jjjj j_d> J I (j-l^- i uSal «_o I i J ~^1T «l>-j.} ^^3 (jLxtaieJ (jlJjicjjijL^JI (j-° 

I. R. Z.) jJjLujj (M. A. Chappell) JjLi ' a iSu^l JlSj .(j^cjJJI £yi JjUia 
a^ <LaJI (ji_i 2 La jIj 3_<s_j (jl J-jL<-u j-2jj (_y3 LujjjilL? 3-»-aL>. ( j_ a (Snyder 
«LaJl «L^».j.3 4-*-a ' " i » ajj I (jiajJ,! *-a3jl I «iK jl iAjlsjjz f-LojjIj (JjVI (jlj^3 
i iu£>3 4_J| (j n'v<") «LLijIjJI ojui (jl (j-a J&Qltj -^H-a- 1 uSal «_o (j^jjicjjiji^JI 
jl IjJLa 340 (j^_cl_fljjl (j I c ihL><3 '"' ^^ ("d^LD o' olj-'^ I^>-Lj| i«Lc-L*-a 

i3_^j_J| cjUj^aII! J}L»- (jg^? ' "^>U \-£'5L£u-u\ di!i jju Ij^Lsj .^>ia 3800 

(j-ua- i nSal *_a «LaJI (JJS^il (j^Jjicjj^jL^JI Cjli (jlj^flJI (jl jJjLu-uj (JjLiiu J-^>2 
L^jlj 1( >lj- in^Vt ' ( t.M j" ml £yl Jj-ta (j^l j»340 fLflJjl t^Lc La>J_u2. q\£ 

U llS til (jl LliJJ L<l£ . J^lsl SjJ, LgjLij^-aj (JJ/jLaJ (jl I I J I nt 1 I ji^J * _|U"| I ill 

3-aJVl 2L>.jj ^ ola>ili.V! (jl ^^k: (J-Ajjj U-a ia3800 f-Lajjl (jrLc 7^=-^ 

3 ii 1" -^e-a iIjLcLaJjl (_,lr SLpJI «_o ^Lt3 (jljJLaJI /cJJSJJ (JLa- i n^Vl «_a 
CjuusjIl^\ JuSj d «^ .Ull ^3 Ij^J- Sj uu i a (j-Gj^jJt (JSji 3j.}J-*J jj| LjjS 

a> jjLiLLmj (JjI 1S1 '"«■ u^scjj "j/" '" *.;i~*''*' **_ •" i-qVI I 3""i^ a (j 1 ''■■,' 
<i_^>-jJ^jj_^3 (_y^ sLa-uolj 5jj LaJ ^pj3 (J\ i"ill 4j^Jl»j (jl (_,i^- (jLfl>j-i JjI 
I J 1 uuS (jSjjj (_ylll ^^LlojS^jlJ! ■ " 'N c I aj 1 1 sLjejjj jji Lflij_uLj (jlj i(jl^pJI 
(_j^vjj il -(jjjljl-i ' 3 '"* CjJl^>o (_tJ-!I 4£LlULi SjjiLtA d to i3) 1 1 j j ■"■ >i 1 1 (_y3 
Jajuuaj I jji 4^uLS JS i"ill 4j^Jj3 ,. a jj La (jl (j^SjJI /j^a Mj-^d '■* J * i J *7* ** * "' "' 
(jljlaJI (jl SSJjtiJll a| Si^LaJI ^ujjjljjl j^k- J^-" I J- 4 J42 ^Lala-uaVI 
(_,JI Sj^Jc^JI (_,JI tc^-j^I (_yJ-C JljWIJ 1 3-jJL-3> CjljjLja_La 3>^ u"'J<" (^-11 
.(j-ua- 1 11 S VI «_a I 3 Lu^lcij »jjfc «LaJV (JjSLj La Lmili (J3^ c?-^' CjLcLajjVI 

ji «ljJL»ji «i_lLj>ji jjj 1 uj| (_y3 (j"'j*~* (j-^i oL'-'^ji o' r^j-^' (j- lw^^Wj 

(JjiiaVI (^yualcj a-LgJI Cjli (jljiillj . L^JcSLal ( _^ ^ a jj i3 i^^-^ 'II ^Jj j i ..II 
«Lj_lj jj I jJ I Jlj^I mi t IJlSLoij .^liSI 4jjii ' aliej (_jjJI 7cjvj^iI (_5^Lc. (_j-4 I ■ : '^'^'' 

. jlvIj (jLCa fj& laJ> ^yJI LJcv 3JjLiiXlj <LLcLaJ! 
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I o it j t(jl i ii )V1 JlJ^. ffi jj ^ aa a-> gj| /_i (ji_uljj (j-uiaj-a jV I (^jiiaLlit 
^"iiil'i-t-a (j-Gjjila (j£. jLaj*_b {jLusjWj . mqji hVlJIj «LlL*-L1,I Lj}L>JI Lia-al 
(jjAJJ iU^a (jjjjal Jl>-I (j-a ^J alaJ I <-^JJ 1^1-3 O^.'J^J 'V 3^ < — '"JJ- (jr^ 
L&jLjI Cj_iL£ i [jus (Jjoj^I (j-a SjjiLaJI CjJjj Ii! Lai i2_jj>j_a J^- fLc ^-*"_9J 

(ji (ji-». ,_a 1 2 j I -»- m Lj^L>JI l_<_a-ol j-iiuijj I j Sj) a I (^j • Jl mi It 2 << i »« 

I j i nl jjj-iij i La i "j " 1 1 ( _ > ii_<_i 2I j^c_JI jljJj Lt^ Ijl m"h! jiiii I j o j i iiVLill 
J. B.) (jJjJLifc 2jIj^JI ^JLc <jK 1949 sL ^3j -Ls^UJI iUj-kXI jj^v (_>iajiJJ 

Lj^LIIj (j^_cbjJ,l ^jjuk <jjj o'_>^' AJ^J (jt^I j'-"'' ij- Jjl • (S. Haldane 

<j_a 2_o_Lic_a *lj^-' (jr^ 4*jjiIj CjL-uIjJ Jjj (jVI diti j£\5 JJ3j . (tljij-JI) 
l_gj"i i ii a (j-a i_!j_2JI_i I j o j i nVLiIl Jij-cuJ 3jjJij>J! LlJLlC I3JU (_y^ . j<sJL»JI 

*1uu3JJlX\ J-££- «LjijJ>JI (JjLjiJI (j-U Sj-iLj (_5-Aj • UJ^LU > J l"l"t <Jj-L>- JJC-JI -» U , .. 

1 Ij-u^Lua fj& Ljj^ULi Ss^jjII jj^JI u^ 2_*jLi LLa-u-uVLiJI <jl La£ . Ljj^LJJ 

(j_o 3j_j_t£ 4 i 1 11 t Ljj^UI I J _; a (J-"" Lt^' SsaJaJtl Ll2j^3| jjjlaLLa (_jij 
(J^-lLcosI jK 1 ntl (j-a oLlLjcJJII U^LiJI Cjjj^ Qola^eJ (j-a tLujiJ i_LcJ ijJLclaal 

r-jjJLj <j^->. «LJI 2 ^s^tl S«_<i^tjj cjjjJ.1 I ju* J.t.-v (_gJJI Lai .2511 fjJs 40 

7il^vj2| /j I c I 1 j"'Jj' ' '" t-a ' OJ^i i 4-lL-^-U I U^LiJI Cjjj^ j^La^eJ jLul 
(J_a^tJ j^>- VI «_1jJIj i/njli 11 (j-UaJLcj^i-ui Cjlii I J » JJJ iCjjjJ,! I J14J (j^laLv 
(jjjlll (JLilaal (jl i_jJ^J(JIj .4_lLjc_UI LLa_u2u (jljLi-iia jjjljil QoSLjj ^j^jjjll 

^_ILSt t Lal_a_) 4_ao_$_*2_a J-J-C * II 11 n 2 J t^_A cLl Lt c-l I 1 U^L>J1 Cjjj_a ^j^Li^tJ 

r I S-jJ I (_y3 I laa. j-3jl dltjj /<uij 'U^J'J.'^^ JLoLj'i/l (jja Ljj^Lalt 2^jL1a 
Jiji JtJl^. SJl>-Ij 3j-a «LlLjc_UI 4_lL>JI Sjjila Cjj^ii (_L* ^^jj . JlJojJI (Jj-u (_^>- 
(^ujjJ,! 7r 1 11 t,l J-4I3I Jl2J ScjjjJ.1 I Jui Qalajaj (jj jJI )«-;>-*>• 4_La jJlj»o "iijJU 
(j^ Ijjjoo LlSj^sI pLicol 1 aXjie a ( _ T 3 CjjjJ,I Ijufc <il*>- (jl LlSj^sI jK 1 nt 
C^jJl^v Jl^ CiJK 3-jJLy-LU 2_JL>JI ^j ala jl C^jjJ La-a oljil 2jljjI jl 2j^Lj 
(j-a 4 tj'C i~i" (j a j j La3 L^jl ijl-U Jl^3 1 j j 1 hVlJI Lai . CjIj^ fr'J' Jl ii-i^J 
. L^J i-L!j"i i"i a (J-i^ol ^^>-J I uaM J < j~ 1 uJ (_gJJI J-a^t ,i-<K Autl 
jJljj^ Ijoji iiVLJl jl 4-Jje-U I 4_<JL>JI Lta-ul ZjJib jt^j (3^*^ La_ia Lai 
(JL»- (_y3j . 2j^ Mntl O L<-a--yTj 1 f_j£ LuLalj 1 J laj Oil flJaJI oJufc jLSj j^^l 
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^^L^J Ui^La L^LLa ^ UU.^ Vt JaJUaJI j-3^ V , Lj>U! l_jLl£ 
3j^c (J^L>- (jj uaj ^ 'j a ,/-Jj Aull ojui ^^LoLsJ (_g| i ajj ^ 1 1 if.'J J'l.M I 
Lu^Lo Li-Lio j^jJ /yjl ala-LaVI JaJt-iJaJI (jLa Ljj^UI -3>>-J (»^ L«I . JLt>.I 
Qj~Jb ijr Juaij>. (jj ^J j 2 * (jl ^J j S-jlX! ^lC (J-*J *L)jLH^-*^ 'J dlaJI (_ r l«L>J 

l_o_l£ILm (j_« ^i ^ mi (J^JILqj ^4^ g I flla loVI 4-J lo^I -* gjl ala2 (jj^j < u Lt*_L>- 

* lj-$-« 2l 4_)2 t^L?e-«J l_3j_lo (JjL2_Lc ( / * t ^" $-&£ '^V. g I flla La 21 Ajjzij£ 

( _ 7 J& Ljj^ULj S^^jjJ,! jj^JI (_,lr l_i o_i i n^liJI SjLujtS 2'a \l .^»t I (j\j|^s ( j_a 
j la * II ' " i aj-l J-oi J-A Ljj^UI (j-o <Ll!L>JI jj^>JI (_y3 L^ol JjuIj Ij^jJ^Lj-a 

LJJ3 4JV i3_jieJjLlII S-Lo}^! ^ 4±<wu aLs Jl3 ^jjjjjljjl r lAU,^VI (JjSLj (jl 
Guide jSjjS-ujjj ^ * J j i JLSj . «LjejLu (—LajtaJ. ^\$>- 'Llo <j-o jjSi (_,-!! r-LLxj 

■ jj taoJl i".iin-».? LliLiLiJI q\ ^1 John Maynard Smith iS^qmj Pontecorvo 

. Lis (JjLaLa f-l^j^lj jjJljJI ^pJiJJ (jl «_o 

(JT Jliui2\ (_yil!Lol (jSLIj . Jjiia'^l 3j-lJI <j^. ti*5c-J! (^ (_gjij-i!l JaLiiill 3 j o it I 
jl ^LcLa (jjSLj (jl (jSL«j (_g JJI ^^JjjIjjJI jj U* 1 1 1 U 5'a Jl>.|j i— jL>- I Juk (jU 

.(j^Jj Jll (j_a L*jj_a ji ^ *^ * q 

(jl Theodosius Dobzhansky ^^ ni'tLa-ij.a (j^jjinjj^-u 3jIj,_jJI /oJLc (_jj^ 

g I flla '*-»*! (j) Li_Li£.l t i La ) » Laa * ^cJ (jl (_^-l«-« ^Li ■*■ j < a > ^ * j ■ La 1 1 iJr 2 f^yji (JS 

iZi] LSj^af^j-aAll t_jl_ujj| jLa-la jIUll i^,l , ,.ll j^^.j.Ull (^UeIjVI) 

Aj)j^_il_Ljj_jjl jl ^^ LA-ti, I (_^_cJlJ /yLi-dJa * Mint iLuajLII t -^ La * (__>Ioj_« (j_a 

(j^iij Lojtlti . (_, i n"t ^^tujJI 3-i Lij SJaL-u^j J ii" m (_p=jJ,l I juij . trypanosome 
Lj^L>- (_>iuu L^SjJiJJ <-^^>- ' L^-°-i (_3-IJ '"' ..'""'^ I Jui-cJ i La 5^2j 3ju jJI ojui 

Lj^L>JI j>j_<k ^ S I" (_jjJj .SjjLc. 3-jj>c. aI i n-vl L^JI jLI£.lj .-I i^lJ I ajJ! 

■ "'I 'I La a L&jLfl_L>- jjJuj .^pLSJLtlj a I i "^ »VU IJljj ijl jjVI ljui sLx^cJI 
L^-i-Lc ^ La-a3 V I a i u>l I L^JLSLlj CjLJ-LalaJI j>JLA J" flj ajJ! (^ aI i n-v| 
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2 d j La c I J I J " i iiS JiJ3 (jjSLj '^'JJ ^jlj-ala ij2 L&1° *"^ Lj * .'"' l_W ' L+-J-a-> 

(j-o <tK JLlHI f. ju (_,lr (jl^pJI jtJl^. ^^cLUI jL^JI j_ij>oj ijJLSiij 3_l3LJI 
Piet Borst <-. ihjj-j 3_jjJJj^J! <Luj_}-^JI Lls-^o-lJ! ,<sJLc i a ifiu£l jiilj 

• j"m n't! (j-° 3jJij(ILa (JK mi! JLJejI (j-° ' " » Lj ' ""' M tjS*-a-> (j-^' <Lj3l_) taJLl «LjJVI 

3_uIjjjJ,I cassettes «cjLLuiLSL1!» (j-a itcj^i^a (_£_po L^jLuLj-ia (jl Jl>-j jJia 

(jLSLoLjj 1 1 kllje-a ( _ 3 _Lljjjj i "t^.a <icLLco J-JJJ (1)1 L^la <J^-1 (j^-XJ (_^<-" 
J i mi a» (^ L4JLJ0L OjJJU }L£ (v^jLLujLSL!!) OJLA 1 La 1S1 ~ (jl i-.lj lLaJI 
(jl (jSLxJ SjJjoJI 1 ^ U I « 1 1 aJJt ( j j0 1 ^U«» (j^a La (j^-Jj ^ • "■-" lli'ih 11LSLII 
(j_ojj) JjXj (jjJI CjLjjjII (jV .3Jj>k SjJ, SjJLJI plaj 3j-£>-l 9-SseJ 
4_i_a (j^ t_!j-2j Laj O-Lala. _L3 SLp-JI CjuljiJ _LLa CjjLS *\ 1 n-v^l till 'I ia a 

. aI i n-fc-^L} iLuoji (j^_u_a «U_a (j_a * ijJlj La » * 1 aj (jl_) L$J ?r <i ml i4_^jj_La (j^_iLa 

'"'I 'I uaJU ojLji (j_a ^L£ p I 1 a J j 1 1 AjJI Lj^L>- (j^ 4 ii I" ^a ilcj^t^a jjjjjj 
a I 1 n-v| Cjl^LiiiA » j '" aJ 4-oLSLal Sj <uU r-LiJV! ^yS SjsS^JI Jufc jitp IjlSjfcj 

*_laj*J 3 Si ua a (JJ t L#J >Ii i ujj (_ 7 J-li (Jl^ mijI *_laj*j < - 1 1 j ■ S "1 1 1 i 1 1 ■■-»■<* (J- 41 ^ 

. I ^jj ' ^*" (j^-a-i (yJI m^j-^-^i ^-x^Ji (JlS mm 

j ii 1 ii_t (_g JJI CjLijjJ,! 1 La 1 3-j 11 " I L ■ aj II (_JlL> L*-a ^jju (_jjJI '"'lj fllajl (jSLIj 
(jAtxLaJI r I aLa LaVla 2'a \l <^««i Cjjl^>- I ^K (_j.it ia! i n-vj ■"'! \l <>■ « JlJjj (j£. 
i_3jjuj (_ylll j SjJI Jl^ .-I 1 a j • II Li^LiJI _j^a (j^j^LLI o^Lifc «ljj (jL? mJ jdl jjfc 
(j_a '"•!■-'" (__rlll ' " 1 Lj ■ Sj II CjljjiLa tljj (jL? (_gJJI JJ*J , 2'a \l ,^.1 1 ^ ,-.l j ,^"l I 
(__ p jjjljl jJI p I j 1 a 1 1 a .jjLCjjj -1 1 ..^'»"'a i S JlJ| j^ L^lLc sLUa-Lill Lj^LiJI <-3jJJ 
1 " 1 1 xLialaj I (j^ <lc.L<^>. *Laj (j-a^aj 1 " 1 L ■ aj 1 1 a ^LUa^iaJI u^L>JI (ji_i jjl jJI 
(_<3 3j_LiSj £|_Lj_>_fl> ^ a-uu^3 •» J 1 aJ j>JLfl> (j^-Jj '^J-^' l5' ' j'^J'^' " *LflJJ 
. I j _■ a. I La (_,i^. JJ ' a " .' Jjjy La-* "-'J' - ^! /tLuI 

^^-Lc jjJi ^y^JI diij pjj ,j_a ^jjJI »l i^ijjtl ajJI Lj>U. (jl (jjj I aSLaj 
t_iLlSLIIj .jL^iiJI 3_ajLHJ, (jl^pJI pLaj j ii i" . n* ( __ r lll jijjj>JI ( __ r jfc iol jj?"U 

L&jjj-o «_L«jaj Lj^LiJI ojui /oJLc (^ (_g^L«JI |_^jLaII (Ji-JJ «IJ^. JliJjtai (_gJJI 
1 L^jLij^v ■ La • ' aJ (_ T lII jo£LxjJI 3j^>-ij L^jLSLuSjj I j"-»l 1 ul J 1 Lg-Lg u \ -rT\ (_jjJI 
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l_£JJI JyJiAJI aI^JJLs . LijjLlt^o jJljj La I JLAj i4jia*JI Lull*, dili ^ Uj 

j I gJu dlk:LLa jL^*- %xs>- <jJJl!l ijJL^jVlj ( _ J j i r-i -» 1 1 jJjjJI nimj dJUcLaj 

(jl (j-SLx-i 3_j-cl_(Ji,l 4_iLa-"i i „VI (jl (j|j>j>JI lr CjJ^jvI t-jjLso cJj JJ3j 

jj>-I (jL;tlol SJsjj 3jjj ■Sj^a l)' J^ "-*^ '/ylavijJI (j n'CtUl I i aJ I L&JixJe-J 

.^LiU jL^>J! i la ;""' (jV 3jal£ CiLiLtiaVI <j-a 31,, ili, , JUj (^jti 

j<s^>o (_3 3_Sj_<I/» ^ Jlj * c Lai . L^jkL>o LLcLb^ (JjLjij (_J^>-j il_L<t>-L^j (_ 7 ^JI 
L-fljSLu ,""ia (jyJjl ^jj-oj^l (jjv^J^Lil I 4_i a La i— a I iViSl (j-a jji.|_a ^^a i«j^e_JI 
:4_t£. ojj^2j (j-a LkuLj /o£LJIj . 1882 aLc (_^a Elie Metchnikoff 
( _ T SjJi i , i 1 1 ,, CxjlS (_ 7 jJI CJjl^>JI 3-aJwi^a (j-a Sj J ' ^ a 4jvl^i<-ul ^^a CxJci 
(_jJ3 j<uJe-2 *Jaj_a (_a CjL^e-jf j_J3 (jjjLft^e-J I , ,i «i < ', a CxjSj . LcuJ.}jl d-*-aL>J 

. 1 m , ,m a /Ajl ' ^» q 
( _ 7 oJI SjjjJI (_)-aju SjufcLiiiJ, «i_lJj_u-u» (_jJI (_ t j1jLc Cjjjii iaujl Jl»-I ( _ t 3 
Lj^L>JI (_^a SLpJI Ji»-VI (_£j^j=-a «_a Iji^p-J Cju2ll& . 3JajL>- Lcbj^C (_£-5J3 

f LajJI (_^a J-o-*3 (jl (j^-<u Lj^LkJI i>Ajfc JlLa (jl (_yJLi (_y3 jJai- Juia . 3 Jj Jl>- 

I m,*, Sj SLaJI ojLji l _ r £ (jl_i (_j-<-ul , ,i->-l JJ£.j .(J T ji-j (_gl oL>o «i_i ■>■»"! I (j£, 

3_ajJLll pjil | -^-<-»-j (_, i'tl (_t^>- 'TtLu* 3JLv (^ (_5-JLj cjj < in i3jo fr^/l (jSLs 

. ^jlSLal x_ojaH<-ol ^jSU >=t^l (^JaLi ^1 r,j»!a q] ^1 t LiL* jj <L1l». 

(Ji-Jj 3_tlajSi (_gl (jLa i Ue-cje-i-a (_,jl3l^lal (jl^ lil '^ i oij /_i i",ft JiSj 
jL^j>JI jl Sj^ajJI 4j£.j'i/l (j-a JLi- (jl^La (^ J^e-JI f 4 ^ 3Jl^/J p in-v. (^ 
di! j ,U^Mj jj| ^yiLuj U^ i^jjeia b>U- VL>. 4j Ja^po (jl Jb V l(JT ja-a*JI 
dll jj Cjj^Ls (jl Laj .(jLjijI ^-JJ-al (_y3 7rL>-j jl I ,' ,"i*»- (j-a 3 2 ui Ll*l>0 La I jl 

. «G Jl^j (_^>- 

3jpc_«i» 'iLlia jSUl (Jj£ I JjQ ' " I J 1 13J CxjS 3j_L«J-3 4-2jJL»- (_y^U (_5-3 (jLSj 

ijj|j_«lil (j_a ^i-iia L^-La dutlla La .ZjuJuLa (jjjjtla SjjJtjI/ (_yl^. « -i^LiJll Jl^ 

. «Lt,L? 4^LiAII SXla^JI oLiL9j_lII (_>iuu oi>- c^i LglLi-jlj -}j>!l 

y-l j<^tl (_y3j .(_ 7 Hj^>o /tjLlJ jLtsjJU ajjJI (j-a ( _ 3 _uji_La Sjul 3JL>- l _^Z cl^JSj 
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(38*0 - ? 

ii- (jlJI u^Ll^-i-LJI 4j^Ja-Lt L-uL-ui 3jjj*i!l aJJt cJSLi JLSj 



. ' ^JJJ Lr^W-*" (J~* ^^LjJ' C>£J ' J O " q C)1j < i nil 

3jajlj (jl 1 n'tMJ SjLjLiJI fij^c i_aLiij^l l*II jj /<u JlS^ i LJLc JiiJl^ej Ls^j 

(jjijjLi (_jJI Sj-iL^a till j Jju i— SjSji iVia (_^jijj .CjL3jL>JU da ■ aj| ^ la a. ^ a 

' . i La tl ^^3 tLal mi'^I ^* aLuaja JjJljsJI jj"h uLi j_uije-a (_y3 (_^alseli •■_' ^^SL! 

3_c LJLtl JljIj Ehrlich tj-j-IjI Jj-j 3-£jj-a ^^a LUjjia IjrP-' d mAJ Jl>-j jjsj 

^hLbl a^Uil sL^J! ajJI L£UJ L&iis JjVl jjjJ! ^^1 (j;JJ! ^LtVl 

<j-SLtj .jo_ljIj^>JI ■" J "■ I "' (_yjJI i— aj'C j '< 1V1 a CjLuudj jjj (j-° l_r^_3 iaI i rf*. Ji I 
(_£j|j_j-3 (j^i'ij^J^J^ La? .p i n-^JI (2>C f l3j11 (jLj^p. (j-UjVI (jl lI^jj! *JsljJI 

jUtiJl 4Jt£ (jLCa ic^tJI (j^s j-<-u!j JL>J. SjIoj (jL£ j=_Jjl i_aLi^l ^T Li! 

jj_a2l (J-*-»2J l_u_u1^>- CjJJjJ (Jjfc '.jJ^Ltojjt i _ T IlJL>- JLoJ ^i>- tCjl^ *"< i nil Jl>-1 
J±se - i o' OJ- 5 (j-° J-*^ 0' (1A-*- 1 "-'jaLLo jLs-ojI -5^=-a (jl «L>-jjJ 3j_uSJI 
(jl (_5^Lc }ii-a j-iLa jaiejia CjJl>- i£j-<-u LujLjV ^ aSj Jju (<sJ LcJjji jj 4Jij i«U 

■ 4 u m o i. ' mM d * j La ' 1 1 (J_aLS_l ( ^ <^>* * 
( _ T £LI 4-t-jJa ' " 1 1 a i aj ' -" j" ~» i a ! (j-Lclj-U (j-uSLj^-a^l ( _ > IiILl3j^jJ -MhiJ 
•" J a= i a Ljj i3-ajJ£Ltl 4ja-^ji-ji"ill (jj-u (_ji>- UjJS (_ 7 £.LLU /(ukjL^- (_,^Lc- Ij^^l **■_' 
<_jjj^v ^^Jl S-sLiisI 2 j i iiL^/'^l (jjl_«J,! (j-a jLjT I J j'a lIiLi^-j I^JjLuj (jLi 
.(ju>- JoJI ( _ T 3 (jlia^flil Ji-Lflj V '"" axjaaJl oJUfc (jl (j^ jJLaj «l_&Jj .CjLLLaujjill 
Jl^>.| 4_j|j 3-Jj-II (jLLoj i n I <Jj*$\ i i j i ii II j_<fc (j^i-JijJI (jl i_2jjjJ,I (j^ j! 
I JaJl (jIiILlSj^jJ (_ij-ajj .3j^ajJI I . ilaJI 4_i£.jl (^^Ij^a d-ujijjjJ! CjI ii i nil 
(J_tja_j LxjO i(^xull jL^J>JI ' La j y~ L^-La .(Ju>.jClLI Sj ^ i"i (_Lsl (_Jjj>-I jl ua a 
Cj t >-ij ilill i ' ^ La * (J]_tu^_A^>. I j^_uoj t^jjuul lLoL^II^i 4_uoj^. ^j I (j->- JlI.1 

(_jJI (<iJjlj^>Jlj jLljLlI !«^JlJ (_ 7 illj (j^JJjJIj «Lul^JI '"'I • La^JI (ji^lflj (_ 7 i!l 

S^c^ujVl SJIjl (jJI 4j£.LJI v2jLxj}jVI jLmij 4Jl ^yJI ^aL^I I jut .rjLiJI 

(j_a VjtJ ^jj ■ >■ *■ 1 1 3_jjJI 5ja- i Ml? j^JlH£ i I j^M ,-^l ^J| jl S^JLlII 4j_jjjJI 
.j<sJJJ,l (_g^jjJI T-LalLiVI (_p3_^a i _u i ii j LxjO L^v^Lcal 
(j^a-LlieJlj ^Lj^sI ' " 'j J la J Ju£ 4 j i n i n •>" tl Cji i ilS < it, 1 (JjSLj (jl (jS-a-i 
J^>-j L^-^Ji Ct-^' (*' ' ">^" '~«l \l .>. ^ (j| ij i4-LLiAIaJ I (jl JjjJI jj^ Cjul^pJI 
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jJ^Llal ( _, , , M "t jjj i3j_»iLua jjl JjjJI jajj-L^j V «L»-aVI (^ I ^jjjk. (_yJI (jl JJjJ! 

. (jl J-jjJI 'j LaJ (^yij^Jil ^L«_ol (Jjt^cj i^jJI MlLo ^r* "'" ' "j j^ cj L»l3j^>J, I 

(- «l -w « I La-jJ I (jjj^Jai) (j_c I j La "■ " (jl (jS-<J-! ' 3 ' "*' '"'I vl .>.! I ojufc ij^Dj 

(j^-jJLlLa . I j j /. I "i 1 1 (_yjJ! (_£j^i-VI 2j i ill i n-»Jl Q^tlj^a} j) ^jj-!I jl uyJI 

Jl_Lc (JS jrl (_,!£• i«L>-jJlII CjLjeJJjJSj _9i>" "-*-* 'C^"'.i ' " ' "" > ° (j^-l*- 3 - <— iisej 

. .' * "' <J-° j-ALIaJ! (J& (jjj-Lflj-tuj ^^jiojJ,! «Vj^a . I 1 j 'j 'I »j jjj JJI (_v^*j 

^^£1! lilljj Genner j_Ll»- -ijlj.il j-A i_£J_lL>JI t^^^jjis 7c_lSJ2II j^jjI jJlIj 

j<fjU"n» (jJ" L>^J ^-ilj^-VI «Ll>-^Li-3| (j-o -" J » i -^ (JLfllal (_ 7 i^. I 778 aLc 
juj) 3-^J 4 ^J^ > •' (J- 1 ' J-4-C /c_j IjJLljI ^jJl^j -" g ' 2 se ** .(ij-aVL) ^L-i'j^ (_7~^ 
a! (_JjJljlII (j^ ljjiHa-1 Jji (_£jJ ^^£11 (_gjJij>J! Jjjj-aj /s-Aj Ljii- 1 (_yJI 1 1 jjjU 
^J_ljj . 4_)^j?ejJI QjJb jLj^Lifu (j^SLjJ 7c_S_La J^£- N &*a 4_«_a (jJL>.j ' * 

oJlj^j j_Ll^v Jl^c ^^JjjJI (jLxjVI (ji_! (jiiaLuJI Iju* oL>o 3j_l>. (j"'~.;\3Jj-i 

(jl ^jJ! -1 flj-u-aj Ju3 Lu (j^SjLc j-^c. (J Lalo I f_j\c 2 ai i!U| IxjJljlII i_ijLjtill 
(jj^\ * i" i n a l^jlS f«^-»l JlJ V (J\ flla VI s VJjfc (jl_) S JJ^ ' ' |g ^J* (j-« 7"jJ-« *U TJ-^" 
. «lj_2-2 IjjJj j&^jjSj LjjI I^Sjj^I {a^J^ idjo i ii^JI "-j-ij-II 4 i in iS 2jLcj tj/js 

tt jShll d<.l*.-v LjjLSu 3^j£L>- (jlj (j^rij^j^j^ jS jjj . LJLv i_!jL?tl!l I g^ic 

(jjiTj ' la 2 ■ " " iljJiLsol ^ Lai . 1807 aLc (jJI Jjju j£Llo Jl^£. ^ Lj-a!j-!l 
lj-p-1 j ■ t^.j <Jj . I 87 I aLc (^ VI ^Ll3 LloIjJI Ttjj-ajj «U Jii-JJ (sis 'J-if»- 
(ji mJj-i I JiSLifcJ •(*'- c - Ct-"- ^ 1 *- 1 Jjl ^ *1 («-IL»JI (_y3 J^laj 3i_^alj (_^>-j J^^ji^. 
Lai .4_jJL*-3j Jal mi it Lulj I J J * ■"' (CJJ (jlS (jj/LiJI (Ji2J 3JjJlj>JI <_*jJL-u'2t 

^_j_jJ Ljjij^ (jLl>-VI ^j'^* > (_^ ci^j^'i t nl j_2^ (^^^J,! (j-* -^ gu " i^ ( t_jJL_ul 

CjJl2jI Lx^ (_y^>- J-&\ JJlbl 3l_L>- Jufljl JiS 7r J ? I" 1 1 (j^Lj (jl jjL>JI (j-OJ 

• ' M j 1 1 t_uS jiia .Sj^pJI '"«! \l <>»1 1 
tLu^j ^LL^ 3JU (-Hi 200 Sj^alU cjLjVjJI ^ ^xjk 1921 ^Lc ^ 
900 ,1941 ^Lc ^j 'c^- 5 J'j'-^ 4jL^=>1 <-^5 250 Oj^Ii . 1934 ^Lc ^j 
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pJLaJI Jj? 

aIc ^j iJLaL? JLfu 3_iLol (_ill 21 . 1952 aLc ^j ,2,,^^ SjL^s! <_aJl 

j... — * jIA-M j^;^ I982^Ll J^btj^j.^KJ^iLual i_k!l 150 . 1968 
(j-a J£LJ 2JLv I500j ijUi. oVL^ 3 ^1 ( ^ > LcuJI ^L>L^)M ^joi JULVl 
cj>\3) JLiLl JLi <^VU. 7j <_al£i 2JU eisVT 5j ^jJI JU-loJIj 3,,^-kJI 

(_pj .(CjJljso La Ij-iLJ sLcuiuLA CjLajLciiA (_5-Aj i7rjiil~tl sLjejjj (JjjIS L4L0 
tj-a-^ dJJJL^ (j>Li.jLj (jJJJJI 4_uUVl ZUiajJIj jljSLlL?) «Llo >£'j I J-* 

^ 5 a La iJJLLA lI^jlS (jl Jjj i aJ jaJj . ( _ > l3lj_a'2l dJij (_p (j-o <icLLU i_)l i n"iSV 

jc Sji^tlll cjLjV^JI s. L±L> i j-±£ (ji^. I 1974 aLc (_y3j .ojui (j-o •" '^^ I 2^cjIj 

i_al Juk^l oJl^J 1 UU-i^ jjsj . ^alj.aal ( "j j0 LSLj^al ^«'^^' 4juLlt A-lojJS i_s! Juki 
t _3 J ' " 4-JJ i_W " ■ ' ' " "** a ??- 'A>-^' I Jlj* (j j Laj f«Jj . I 990 aLc (J^lS j^*-i3 (jl 

J I uij 2 j <^ --tl oVL^. (ji>S-j jl J_<jJl^J.! (j_a diljd :<d Sjjl>JLI jllcIjII 
J j I 2 j j> julj jf 1 990 aLc: J-Ja Sjl^UI tiiLVjJI ^ tiijjjbl jJa JlaLVl 

sLjjLSLoI Jl*-j3 V 4JI (j 2 -»""' (jl joLxJ,! (_3^-J • I3a-a jl Lcblj-al js>- 1 J jl-3- 
(jj-i jj-a 5jl j 1 n *_Luo «\_uLS_«! (j_« ^&i J^^LLd^I «L>-j (ji^. j-ai £>J-i * ' ' ^ J 
x^LcJ.1 JjLLa ^^3 SjiaU-J,! (j^ (^J! I Jljs- Jjijejj (jl j j g o ->J 1 ( _ T 1^-J . »l U-»-i 
. I g < i i a (jc Sjjj'i/I CjL£j_<i i ^aj"" , ,."a Vlj iCjLvLaill I /j^^-*." ^^Lll SiSL^JI 
^yz^j-nW (j-oj .7r j?l"ll (JL^a ^^3 4'vji"ij tLa^Jag CjLoJl2j (jVI liJLijij 
J_tb 1990 aLc J_tJ3 I j -> 2 1 ~ JL3 3jl=£jJ.! obVjJI JLaLl -i la • a ojSLj (jl 
JL3 2 j La^>J I (jjiLj (jljJLsJI ,j_oj .S-LiU^I a^^aaJjj cUiajJIj i_aLSLi!l 
n! <>■« t-LSJ LlIL>. J->-JJ La^ .(_gjJoJI JlLa 4K /oJUJI u^£ LjJL>- clJ-caj"n nl 

< nKj dJSLJj .jLiliVI j^l^JI JjLSJI (hepatitis B) (^LuVI juSUI <_jL^11V 

(jj j I a I 2 J^c-i ' ; i J i^j aI JljsJI (Jlj-J ^J • 3Jlj>-I^JI ^ Laaell J^jJ 4lo _j5ej 
4j 5^1 ua a CjL^-LSJ (_,-i^. t_ ijLjtll! )«-<-ulj 3'-^ iJ Ct^- O^' lO^? ^ > j- > ~ ■*■ 

(j^) Trager j^vI^j jcjJj i ii m "r^l jl JLLaj .^jVLaj JJ4IIJ ^Ljjj-La ^ oijj 

*Ij^jj>JI AjJI Lj^Li. (^ Ljj^U.1 ^yluaJa pjj Sjiij^ (' - ^JJJJ.1 "' ^ '" J I ^Jj S-*- ^ 
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pJLsJI 5jjjj£> 

LlJlj La jSJj *lP^"*' '^-^ JlaId 7-LoI jx. cix^e_J1 jS_a-IJ j-* j*" .' ' *3 1 t4-jj i m ill 
jVI (JLoVI j-j^I (3i*JJ • I J J 1 c <— <-UTl11 i-cu SJjJlC «Lj-l2j Cjujjlo-o ijJLui 

(jc ((_gjjLjtiI \l <>» « 7-LalS LJL>- J oil i ii U) j-^JI lSJ 1 ^ <j-"JLH^ '•^rj-' lt^- 

Cji o i u\j LilaJl jjjj^-ulII 1 Jufc -»■ la i ■■ (yl^ J j'-^" "-^p 6 - 1 i4 ^'J_5^' ^Ij-uJlJL^jI (jL^la 

■ Jj AUj ^ il" iVI JgSJl < )l gxil ^j oQvidS ' (J^J all 3 rt (_£j 3* I ' - * I J ' ga *" rt 

jj-SLj jj LljIjj JlJjJ.1 l-£j\\ (jjjj|j_LflJI ljui j-a Sj^-lj «LuL>- jl . Ljj^UI 
Lai . ( _ > ^3lj^2l j-a *l ^ '"'" oLso ^)^~- iSJI j ua> i L^JI £LcaL>-j j-alill 'LjJLc 

^^jLijJ! j_j£L!I >_ 1 1 j " 1 1 ^yj^j-jiJs j_& (^IjljJI Jlj£L!I jLUj-<-u (^ i _. < . ntlj 
<_iJJJ,l jtJSjJLjj . tc_j_S_LlI Lj I i j La SjL^oJI j^-a-i L*-° jLi^sjJllj '(o->L*J^>0 
^g^i-al Cjuliaj^uJI pJajLil i_^>- Jlx«-JI j *2u ■ ■■! I ( _ T a 7-L2J -sLtcjI ((j^'j^jj^j-V 

. Lcjjmi ^ii^^! 

Ljq j 1 a I 5 -" g ' rt Cj^_a->J 'r*'-^ (J^ (*-jL*j1 i _ T 5 (Jjils j^_u_a 90 ^^J-li JJ^JJ 

i n ml j-\__ »^L_ a 6 Cjj_c_i * jiJ_A j-aj ' (3 ^j ' a c 1 j-a (^j^il d i i nil aLc_i! (_Ll£ 

3L9j (_jJI isLUol jaJ .i±JLlII (<sJL«-JI j-a < J i la « a J i L^-La 4jLsjJI (j5La-l /rLai-I 
(^ Jl fllaVl J 1 mi t-xj-.^ J^tC 3JL- ^ Lit! 180 7t j i aj iJ-iL o^Aa 15 
(Jj^Ia (jX- d '^J^J d ^ .' (_ya! V«2rl (j-a JJ_)-a (j-a 4jL9^JI jl£LaVLl 4JI (j<->- 

Sjlj^CJ (<sJL«JI (__>IiJ-l3J^JJ JuioLb dJJjJ .«_«J>-I (IsJLtJI (_gj"l I n a (_yi^. 7r jiil'ill 

^j-j-uLi (j^JLoLI (jjJ-y S-lSj^s^I (jj-il! ^ i^jL^-a^la i^Lta dili JLaJb q^ 

(_j-3 A^J» S^Sla 'j^!-" i_/'.' T ^J •Lri>*^' (oJL«JI (_ T 3 CjL^-a'ill (Jj>-fl3 1 «> I r a 
jLLsJLi 4 \ \ "i a a ^ '^ 3 L^_i! . (j7i " J^J^-^ 3^-""~' Ct-^' «(_£j!j^a 7t_aLa 3Ll>- 
j-a (jilajl (±JL\II /oJUJI j-a (Candide Jjjjl^ oLc j) g- j taj " jx. I ktajtJIj 

(3l_L>JI JUls 3-JjLi 3j^£ (^ Jl ■At-.'SH ^2Jb ^ySLJ i«CLiLila (^ (J je L^aJI 3^A' 
(JLoIai )«_ij \£y-u J i ^- scj joJ jVI ( _ 7 IL>-j . jl^£LIIj ( _ 7 SLjjJI (Jl < i aJlj 4^ajJ |j 
(jAlai! LLu-u j^tj i ii i^J-<-u ' alSlj V 4JI «_a k_xSjJ,I 7-Lai!l (_,-l^. liJLLtl j«JL«JI 

I j j j j<sJL«JI t^Ll-it j'i/ h_^jJlj>JI (_, ~"i i n"t jjjjL^ 3x.jji^=-a (jSL!j . jl»-IjJI 

ijjjlS L^JI Jj V 4-2jj_Lij i4_JlL«JI 4jc i^aJI 4-s-Ia-i-a 4lLcoQj-ul jl 3." " O^J-^' 
J-j^JLa J-«-«J djj .^^Ua)" 'Ls-J i^M (jrlLtll jjL»^l CjljUol /aii^l Jo-I 
(jij JjuI (_ T 3 jlS ^J (_yl>- 7=-J-aJj jj^ j-a jLjijI (_gl <_l5^Hj /oJ 4 aJaJull jl Li>- 
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pJLaJI Jj? 

4jJjiJjjla^UIj J I o ifr^fl CjVLv (j-o f«-C.j-II {_,!<* I ju& iS-t^j^/l S^SLII (jt^ji (3-° 

,3_jlai. J£ ,^3 i_oJJJL1 tdjiej i^JJI CjU~ll 3_<ufc 
j mi" ! U 4jJl*jJI tj-cu] «Lje-uj 3JLl3 j_lC -»■ j i <aj (jl CjLvLalJI (jAjljJ (jSLx-ij 

V 2uJJLLll w <^«l :t 5 , ,,i ;ILa .eJliJI fJL«J! JLiLI <jrjj U^u-u Vj .Iju* 

SjlxaJLI Cjla-I alii Lai (Jl AUVl J I ,".j d , .^.-.tlj ^j. L>JI dila-l aJ|_ga i u |_g '"^- 1 
. ( _ > I=jJll (j_o -' J j 1 "- ' ^t-3 i - I j a i a 1 1 (_yXJ>Jlj (J'-L'^'j i_2iSjJlj JijjjjLllU 
(J\jj^_jJI *_<2Jj-o Lul JlC. LoLku JLala^l - I Lac I L-l SjJlje-o I j^*~^ tj^-*- 1 tj^-li 
.tfJjLJ ij-A-ij! J I pjj i ill 3jJ,J i7t jirl'itl (J-l3 3jjil_La 
Lg-LSJa 'JjjJ-JI ■ '^ Lo Jl>. ^1 a Laj i " ' djuloljim 4-Lu.ujJI oJLA jJljj» 
I_oL«j ^JJU Lo I juij i«Jal^J! (_>ajl (_,lr 3JUjtlx^a (jj^J l\%3 tcjvj^I (_yic 
JLlLlj .«pj^>J! <Lx_sLSLa JV '^ ■J L3 "I ct^ «LL»c (j-a (J^LlII 4j (_U^- i_£jl-il (^1 
.? j, o -»J iL-iJ-j-UI ' " 1 1 . I U " 1 LojJI j»_i^>JI 4aJtL*JI 4 a LaJI tLaJaJLa o» r'-^e 

(jLSLu «_ij (j^_i (j_o j_tiSli! <Lj3l£ Qi^ ^ *^ '-y- 1 -' -ijJ^>^' o^J 'jL»c2il 

•" J ' a i -* 1 1 n" (_ylll CjLiLiALaj I I j" o *.! \ ,<s_a>«L*-al q*$ i4jjJilI! ^ ua51 III /oJLtJI 
JlSLj 2l ^Ijuul (j_« ^JLjl^Jl -* /;" .^.^ (j| «L>»jjJ /c-A»l iii-*-t (_^u^J&JJ i/c^-aLtia 
i^uS^-o^l Sji^tlll CjuVjJI (_5-3» '■o"'"j'^j3y^ t T*-^ ^J ./a^ol i n-vj LgxiaxaJ 

«iL«jv cjJl>.j jJia 'n.U^a (j"-^° 5ji£. jjlj (_yid tiJoJI j<sJL«J! ojSLj (jl (jSL«j 

(_paj_<ii i(j^3j^_JI j^Ci (_p3lj-al (jjjLtJ VLalal lSjj_ol (_y3 p^j>JI (_yld «Ll132| 

(j^i o^ mj ^- aj '" «U (julxaj,! (jjiau (Jji^cj lS 1 -*-" Kwashiorkor j-Sjjj miIj^JI 

i(3_jjI JlII (jlaLUI ^yS VI jfltVi V L4JI J^Sjju (jl^ ^>\j^a\ aJJtj) i/o^aljijl 

(^ jj-^-j <_L^-J J " '^ (j-^ ^Lc-l ^paljx.! (jj>i-T JLiLl (jjd <2jj^lb L«^ 

■ 'j ' ■ " 1 1 i«Vj_a »lj S-jJI (J-ljSLj^o2| (JLALjI (ytxJ Jju (<sJj .CjI-LloLLloJI 
. 3-ajSj>JI LiLc^J (_ylll (_p3jJll (j-o (j^ .^»-»"tl 5y_oljj i(_jjjijiil (jCu^Xlj 4cLUI 
L4J (__^aL>- jy_oUj_i (_jJI Sji^tll,! CjuVjJI r"Li>o ojui ^Ldaal «LLijv < < r n**-ij 

(jll! SJSUaJI iJLdLi 3JjLlo SIjIs 2riK"it ojjSjj jjSUj if>»J! (jic »l u*2\l 

3jijLiII jojJjlII (ia^jcJJI t_!j^v» ^.oLjjj (_,ic CjJJU 
t—ilj^v (j7i "1 J^JI^^ l5^ l>"t!^ 'j^y '^ Julo (JLtS 7-LiI Jljvjji 11 (_ 7 J-o liLH 
Sj j lit Ij ^ i jt 1 Cj Laj mi (jx j_uSJu uJlxj 4_cSJj .L*ijjJ,l JIJjjJI I JJt (jc 



20s 



pisJI Sjjjjb 

tiilij i 1979 aLc [j\£ iJjJijv (_>aj-o -Ja^-^J AAiSil La JjLS . (^lajj,! I JJt (jx. 
VI SjLc: Jl>-_>J V (jJiJ!) 3jjJI Cjli (j-a IjLv Sjjlj CjVL>. .-..^> ■=».':. LaJJ£. 

. (jjJ^L>ol (JJJ^J (j-a M I n i-v (j_» jLlu J^Sj <3 I n a~v jjt£. (j' * L^JI ^Jl AUVl jj^, 

(j_a ^)^ se ■"■ lJlJI 28 ^JJ JJljVI _}a^>.j sLJo ^1 (j^aie ■"■ Cj1^_u_u ? w u Juuj 
c-Jj_2j oLlSj ^U^vl *_a 1991 aLc ^^ Lill 270 IjjlSjjj iSjLajJi.! cIjLjVjJ! 
4_»-Jji (j_a i_1jUlj La (_gi i4_a-u *j loC (_jJ-i3l 3^33 (J^^>- 3-!L>- (— flJi 180 (j-a 
(Jj/J^-lS <-2jJ>3 (j-a Jjl (jl^J . aLlLj£ "-^J" 3 " Lt^ I^-Ij-S j2>J JJ1 (j-ljSLj^-a'if I (JLlai 

1 1983 aLc (j^ijjLaj jj'imiIj Jl^jla ^ Luc Montagner 4_<_LJLiJ^a jj* JJLjVI 
(LAV) Lymphadenopathy-associated 4jiii!l JlSjlII J^l^cl (j^^^a al o ml jlsj 
3_uLl1I Lj^L>JI LL»j^aj (jjgj j' a d "^i i "~ J <>>*y« ^) i; "^jj_' " aJIXI Lai. virus 
Cjjjjj 4_c.L^3 /n ml jjij . (HTLV) human T- cell Leukemia Virus ^gj m j II 
bluml i(jij}lj^-a <tjVaj) I J m" I ^ SLuIoaJ! 3-a-i^l! JUfcL»-a <j-a Gallo ^JL>. 

.3jjLi!I Lj>L>JI L*j£$J cAjmjjjJli SJa^Lc MJ^^j^^jiJI I Ju*(jLi jLS^VI ^1 
Human t_gj mjll 5-lhiTi$-U 4cLUI j^c (jjj^_j£ jj'« LJLv *-jLiJI jcj-uVI Lai 

.(HIV) Ijl ua3a.| jl Immunodeficiency Virus 

^_A jjjjJj-ulII ljufc jl (jj-^- (JjJJJI <ULulq j/ol^-a ^uILl3j^_j^ CLtse-i JulJj 
4j «Lajl_H_a ^1 i ii -vj '"«! 'I l<3 a -^J-^J OWj '3^2* ' O^J^ Ct^-S^JI I ,'J ' "II 

(jjjjj V) M . ^ a ^ L^ojx. «uLo ( _ T a ^J^Sj Lo .(_>l3jJ,l (J-<uEj jLcujVI ji li*j3j 

{_j\r ^LuJ,l (j-oi .j^jJI (j-a I j i ii'i-v (j-pl Mill pLila (]^c. i(3^Lc 4_j£ ciuJi^JI 
A^_jJl iJr 2 £j\AJU2eji t^f&juiaA 5> iTi ■» t m i n (-*• ^j ' ^*" * < g ' rt Jl>-I^j1 ^jt jJljj La 
tj^l j i ii II CjVL^v jjjt^ fjjJS jL>JI ^j^al T,\\ (^SL!j .j<j Mill (^ 4laj JL»-ljJI 
jJLciaJ 2l I p^j mi ^^^ 3*_^-I^J ^^l jnlil jS i im i n ll^Ja tjLj_u i _ T 3 l^>-J_a ^^.^.tajl 
V JJlJ^Ls . ( _ > I3jJ,I jLiiilil ,j-a (jAAaej JiS (_gJJI j^'i/l ipj^-iiiil JJ^- (_, i m'c*JI 
j-i\ jl AjJI (_L3j (Jj^Is j^c '"«' aLc 'L>-3J J Sj '_' LxjIj iaLsjJLS 4j i_i I i^aj 

(_, I II i -»JI (J I '^"Vl (Jj^ls (j^ ' llf al (_yi^.J ((jijJliJI ji ^£j"l Mill (jJL>Jt 

(jl lj_u^ jjLJI ( j_o (^SLJj iL^IlJcj. ^yJI 5-il ir^ll a^I (j-a 3-«-uiiJ,! j_i£. jl liLiJI 

(j^Lc ii^innr^ SJl>-Ij jj^ r-lj^JI 3JL>- ( _ T 3 ^*J.'^^ pLa^" t3i>^ tl^ J S3 *_' 

2 j in "i I j^pill <_aLii^VI ij-p.'i/l ^uwtl!! 1 04! La^Li. ojjj (^IIjSj^- 5 o^ 
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pJLaJI Jj? 

SJlI, (jLS jJijVI (j! *lj_J^>JI (jAjLJ ' Sj «Jj .JJ>- VI ,jjlL>JI (j-° '^" ^ a Jlo-lj 

Jiim ii J (j7i" j^ji^j^ ijS^j ' " * N " _>i^- J* 3 4J1J '-f^i>^' (_j-^ *VJ ^i^ 3 
(ji «L>-jjJ 3j_LaJ-oj ) U '. 1 1 «Q£2 (^^jj^l ( _ > i>lj^.i (ji (jjL-ui (_ji£- SjJi^jJ 1 oJUfc 
(_gj lu j II J i r-i U (j-o l1)LLj£. qs^xSi (jl (_yi^. • L^lLaieJ (jl tj£-a-J V sLlLs^I (_yj£.l 

(_gj^>o 5-Lix ^3->-j CjjjI 1959 aLc (_^ i "j II Ll2j^sI (j-o Siai-UI Sjix^J.1 
CjLLj^. (_yl£. _>J-*J ra-1 4j1 tA 3 " Lr^ O*^ ' O^JLH-^ 3-ojULo aI i m-v| '"'I 'I Ja a 
i i I I J (_jJI JlJLC ( _ 7 Sj^al ji cr^jljj' Jix^co (J-i-a-o CjLLj£. (j-u JJljVu 4_uLjcjI 

. (j_ajJ1 (j_« S^jjill 

JJjVI SjcjLv CjIJlJ Jjfc : 03-Ig I im"j (jjLiJI (_).<-->- (_£ j-!l j-a'i/l ifj-lSa^jdl j JjVI 

(_jl^. 4_ulSLa 2 1 oju* j» j" i n j (j^rn^j^j^ (jl . (jLtujVI (_jJI 3 j^2JI (j^ «UL2jjL> 
Noireau jjlj-i tJ-^-lj ' '-O-^ ' . ' ' a """ I I j ^£^1 0' '^ g i ' "J raJ «LjT (j^L-ui 
(_ 7 jv^J^jj^IlJ'^I sUjIsj i_>LjSL> The Lancet 3L*-o (j-o <±<jjl». jj^. (_y3 Ji$-<i 



i n ii t 



(j_o 4_lj^_2JI <— ij » mi II a_Lc 3_ujiJL>JI CjIjUJI (jc iKashamura ljj_ol_Jul£ 
jl J^j-jJI g-^j-j (_5-SU» ; iJ>Sjj . L^jLsL2j (j£.j 3-ubj.a al (JjjSLII cjIj_c*_JI 

«L^Li_La jl (JjJl?c_*iJ1 Jul£. Lq^luiAj gjLuiaej tfLu-til>J I I o j"^" *' a 3i Llo A^Q 5m 1 1 
i_jLj£L1I (_ijjG (OJ jJLtj . (i 3 jj o 1 1 (_j^J'j (J^-jJJ ^i .i^JS aJj j J la 1 1 jl 3JUJI 

IjJ^LJul^ (j'i/ TCjJ-j'^l (_yi^- 3- S ^- 1 ^ 5 ■— <l-^3^JI ljui (jl L»^ . j *j^" I JJjk* J iS 

^ i "^' jji ^ j< ni CjI^Lc (jc «ULIo (_kli Jl^j .(_Jj_c£LII Cj I j_ijtjj I <l*"'" (j^a 
L>-ij_aj JljLJ (jl (jA_a-i 5-j^ja- i nil CjLuijLa-U oJuki) (jl jijlj-i ?" ~' ' "J lilljj 
jj J ki (j_c 3Jj|JjjtA (JjSLj (ji J»j" i n_i ^L3 .(^jlajJ,! (JL2jjI (_y3 'LJjtS 4j^e"L| 

. «(jl i n'tVI Ju^. JJJ^I 
V LcJl» "!i>LjL=e_L^ JL2JI (_^fl jl JJUVI jl Mi"'tl iaLc:! uk J^sl 3_*J Jji 
(_y3 Lajla (_gjj»jj, (^LLaji TT^t-C (_jJI » I Laj ' (ji . (j 7rn"^ j^jjj L«jj . »^l^" i nJ 
Ljjj^^-iiD JljLa ^yjLj-a-L^ r^i-C (j-C tiijejJI (j^Jj .(_,jl3jji,l i in 1 1 "t "^JJJS" 
.((JJjVLi LlILj Lai . 2Ljjj,_jjjAII (jisljjiVl ^ys (_g2? 3JLl3 3jjL>J. 
4-lIIjiAII Jjjui jLa£. CjIjJjji 3ji£. Jiio fjilj-uuil f_j£ u^sj^l j-o^l f-^lj (_3-^J 
Ijlj* (_j.^.JlJJ .CjLj/j|j_LflJI (j-o ((^JlLv (_pa^o (j-^j) *LiJ-2JI 4jjjLLaJ iLia-aj 
j Elion (J>j-II 1977 aLc (^ ^ a .'i.-.O jlsj .acyclovir j-iij K j ml jLS-jJI 
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piaJI Sjjjjus 

jjij ijoSLIj 4^jjiJ cj^jtaJI LiiljjjitA ^ iD. J. Bauer j^sj Schaeffer jn^ni 

4_LjL«J,I 3-jLj_«_lSJI 3_jjJ2| CjLjLa (_^_Lij_Ij LjJL^. 4jj.}2| CjI£j-<Ii ajJsjj 

• jjyVI ji^ L&jo-I 3jJLl3 clJz jjs 4JL JjjVI Lajjjbj jjajlSLjjji>U 

3^e_Lca_a C^jJLU JuSj . L$K jJjV! (_jl^>- J_4^»- (jVI pjl i n"n (±^e_JI (jl 

(j^jJ_o 471 j 1987 iLc (j-s jVjj u*^ 8 3SI -J l^i^a? c^ 3-«L*]! S^cj-aJI 

.liiUtiV! aJJt ^jJ 1988 aLc ^ jVj.s 
Ijjj/j Jj (_^SU ojjLII (_£ J-11 pfll or I_5^j3 (JjJll>JI »l oUII (j-a JjJjl!I (jj *u 
U^lc Cjljjj-u JtL)' iS3 JLU O^* ' (*^ •ct c ''-"'' j'flT" 4i*»-L^aj jJLjVI (jjjjj_i3 
|jj->- I j la c 1 LiS t*b> i n 1 4_Sj^_Ld I j -^ ' ^ jj t «G3 j^_a jj-«j 1^1>- (_ T ^>- 4J3l i iinl 

«L>-Ijj JJLjVI Jiib T-Lol^JjiaJ (jS-lj • iSj^-^^ «L>-^L»J «Lu-uU-ul CjLajLiLa L$ii 

( a_iSJlJ 1 «L>»jjJ j *>'* * (jl (J_allje_i jjj i«Lc^_cuJ ^_iLaj (jjj jij-uiJ 1 (jl ^^ 4-ij* <<■> 

(_^aicifii 4j i -1 1 Ltaj V idJUi (_,lr Sj^lcj . J^3 J£ J_i£. I a-uilaJI i_a^iii.VI *_a 
SjJjaiaJLl 3j.}L9 j_i£. (jjij^jjiil S-ajLall a! i n-v^l CjljLxiiA Jl^>-J J jJu (_^>- La 

(jj/jj_^a ^^Jljj-o (jl j_& dJJj ( _* j ii i (jLS LxjjJj i(_>IajJi,! j>*aj i t*-' j ? ,j cj-^- 

cf^i^cj i ' tU-JaJU Sic cLJajJI A-UI Lj^L>. O LJu.ua (_y3 Lx_a_U_« 7" •" ^*~ -3 '- 

^ mflj i axuaXI J_t£. (^Ij^jI aLIqJlj I (j_a i£>^- (J-^JLH-^' T .' ' *~* ' 
. JJLjV! CjLje_jI ^ j ' loj 11 <Lse uaJI g| i a i nj^ (j i " u SjLajJ,l CjLjV^JI (_,-3j 
4_uj^j>JI Lls-^J^lJIj CjLuJj_lAJI joJLc /^ (j^IcvLJI J .>»ai (__>iuu CjJlJcv J^j 
Jlj*_j (jl /_fl j-j-j-^ J-al liJI-uij .SJLijiII ojui (_y3 JjjJii! ^j^j^JI *l_LajSLIIj 
.ouUejia iLSJVj i_xjjijJI (_pajJll I JUfc jLSijjI )«_l1 ^Ljjji (j.lJjM' *' *l*Jl «Vjjk 
gLac-i^aJI 4 i ii i nj-a-i 4 j j' iSJI /yjiaJ I du&.JI 5jjl i"Ti i na LuLLaj^j ^°i aj^jj 
ijJLuij . JJjVI JUis CjLv^Lcj CjLvLoJ (j£, i'it jll ~Aul±iul± LCj^ai ^2: 3_Ula^JI 
(_yj| i-jJJ^S La^. J" o" i nj (_Jjj>.| «Luj|jji (j I Jill (_y3 Laji^ sUjIoLa SJjLa^a <j j-^- 

.ajjlSfJUJI jliaflf 
(_y3 4jljjiI^JI 4-uiaJI «Qjjj>o (j-aj «LilaL»3 (j^ (^jIiILlSji^jJ i—iLii a^ki x_j_c3 
^ j" ij V (j-Ui-jdl J-i^. SjjJI i-\ flgjz ^LlLa 4 lii^-i^a .jcJUJI «Laj| ^a JjJjJI 
(_, i 'i/ij-ll (_, i?"11 jjk ija-i Jl^ (Jj J_co ^Sj^'l J-i^- Jj '^i>4 ; ? , ^' Oj-ikl^li (JjLso Ji_lC 
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pJLaJI Jj? 

<U-=tJ ^ .^aj iLLoJ^a Lii-JLa (jl£j i^jljdl t_Jai! 4£)_lUoVI <L-ujjll (_^3 
4_jjljJl,l (j_L>L_Lj,l (_^-3 "Li-ij'i/l j<s_L«J 4 " i nlj^ ^ A"<" Vj .(j^aj-ll uj nit 

3 !_<-»■ (_j_3 <3_LojjJt Ci^lS i"ill (_yJI i JlajI jjfc La ^1 ,—l^bj Jj iOl»l ua-j-VLl 
Ij_l1^ flJLseoil CjLjVjJI ^yfl i^jUJ! (jLuJ^U ^jL^JI aJLoj^ »ljJlflJI (jjLJI 

jJSJ aJuL) LiS i3Ljj>ij1 * )jl t ntj cLuu>Jlj ■*■ ^nll (J^>- 4-j-u j o U 1 ■»■ ll LalJI (j_« 

l_£ jj! (^jlajJ,! (_)_£>. (JjijaiJ 3j_lLo S^jji CjLajl*-a <LoL*JI tLse^aJL •""'JJ (jL-u-il 
i— ajS -i J flj (_£.}L*JI (jLcujVI (Jji^cJ (jl ( _>Iu T L3j3i- i (Jj^iJ • <ULo *LjL3^JI (jSLxj 
7-j mi J V 'LJ'i/ ^^io? (_ *-p- 4_iSLlj . 3_lL>JI ^j" i ii a (_,lr ^^LiU jL$J>JI J-ftJiJ 
SJLjJL^I CjIjI i^'i'tVI jj£l £y» LkjJtJ Jjv (jlS* (jj^l Sj^H 4-uj}^J! <GJT 

(_^I i ^ .".j jaJ» (_gjJ! (_ t j_uL-u2| (j^jJ^lJI L-cLaJI (oi^. 4jljjijl (_5-3_3 i^Jj-pJI 
Jjj (_yll! <LuiaJ I Cjljj»_cJi,l (j-o JjJjJI ( _ t 3 J uaAll j<sij(JI Iji^J (jl *_o i«(jLjijl 
.-<1jAjt1 j^aj Jl aLs 2f I JUo J-u3 Sabin Vaccine (j-uL-u 7-1 SK iLui I j a i a j 
Sj-ji-^l 4jijJ£l!l 4jjL>J,I (JlLo ,i ^-^ . ..Ilj «_jl_JuJ! (jA-i 7-jl^3 (_ylll «U-ci5jj(JI 

4_LSLiIi_a j_a> Ljj^UI fj I c <—<.UrJ I (jLi l^cil (J^LloJj j-j!jj (jSujSayO (j-u 
Ju3 <d>-j|j (j2 4 o i nLa- Ajj^j l)^' "-^J JJ-^V O' (jt^ "^'J _?' " * a 4-iJLa 

Ji^ (jl£ ( _ 7 Sjj_o2 (3^--4-i ' ^. lO~ •«(_>^3i->'j-tl tilL-iU (jU CjJLcj JLSj p-jj i ii a I 

4 i ii lit (jrt^J jl L^-jlj (j-II 1— illaJ (jLi 3lj^>JI L4J ijjj jl (jSUj i^^dUI OJ-2J' 
1 'I 1 11 <1J V I JLjfc L-i- ^ (J& Ct-^-J SL^ILajLiJ L^_p3 (jl (j^-*f O^ 'L*^- (jr^ 
(jl (JjIs Jju Ijjj Lijl j<iJ . (j\j 1 nij-flJI (JLj-jJI (j^ di^ L^J-" 1 JHH*^' d JadxsJ 
-" j la ' ~ (- I c (_^3^j;tJ aJJb '-'- a y' cr^ Li*^-Li (_gl Jila 4i!la JLcaiio» jjILjiU 
(_,_[£. Jlaj-*j ^^-»-j (jlj JJ-^-"V D' l-'-* J ^ 3 O^wH^ 1 O^ HJ^'Jy Ij^jkj .««LaLflJ! 

JL>-J Ju£ (j-SLi («J ' AjSlSj (j-oj (_5-3 lJ-<»-«J LiLc V l I i^l fljjj (_^II Cj^taJI 7C-LO 

CjIjjLj j<s-Ajj-al Ij^j 1 uj (jl (j-CL>-LJI uJ^- (jljj ipUII •" la-ill SJjjJI ja£. J 4_j£ 
«a bacteria» (j^" j"^j>j^ '- '"^ jj -3-i-aL>J! /a^j^p. (j-a I j ' 1" (J^jlSJj iuljij 
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pisJI Sjjjjb 

u I r <ljl^\j->J\ j-SLLj (jil I JLsla i[i\ i n't (_gl] «a women» (j_o r-jJJLa *^4 

Sa bacterium jjjjJI SJljj-o 5JuSLmXI (LjpSLJI) 
pj-«ij (_£J-!I Jj^l 03^ D' O^^J ^Lj^ (_y3 S^sLj *LLai-l ojufc dlli *_oj 

7j-«j>JI Juls 4-L»-ijIaJI UX.L3.} (JjLj/J (_g^L«JI (jl 1 n't^LI 7-jjIo^j 

,44::, «Ut 4* *! j*» 

La Jl>- (_jJI CLu£ (_3->Lj (jiiJ! (j-'^j'^J •• .(j-uLjJI i_£jL>- 2 i— ojSjI (jl » jU" , ,,i 
(_y3 (^IjLt-o jj*J^"' ' "J ^ («-&J 1 ''^ ^^ejIoIj uL3 < gj a 4a»lj i-aj| SJjJljS/ 
^jj^_) ul I fl-Lj |j-C [(JjjLlII 3ljL*-a (2>c] (Jjiiiil! dlli i_2j_G3 (Jjfc (.S^ .«<-^Jj 
(jl_i jjl Jij_o j-Ij-j Jj^ CjJ iii-v jl2J Syl i^ajjJl j»jJ! CjIj^ _^ej Anna Brito 
11-. -a- j ll» jj^ . 1 al mi~<V! t_jl_i Ttia ^ 4W: j-i-^jtjj I '^-^ ui u^ljJ (oJUJ! 

(Jjw) La ^ j q J g * J J_A t/Q-ULjl (^jS (_j» i nil CjUj" I n a (j_« tSS 1 ' " a J^ ^-^- 

J J » a ( _ r ^ LJLj (<_)LlSLll 4_aJj_o) jJU3J>^>- (j^>- £jl2ljj\ (jfc>-$ hqjj\-as>- 
CjjjJlS 1 ^-^^ i_r^ Jl2jX1 ^LpJI L^-uLlIj ul L$3j-<-ul h_l!jjjj-Uj (juaj 1 nil 

Jane Goodall Jjtaj-^. ij^->- Cj-JLS" l_<t£ iJ_<u<JI ^^a Lfc^^Lajj ul <_J3lj3 (jl 

. I J-t£.jI 4_)Lc. (^ A-loj-JI l$3Ll>- (JjJjIi 1 a 1 1 aJ (_y*J ijij- 1 ' i o i"ill Sj^S <_<J3l^3 

i/<JL«JI JJaL*JI (jl 1 iiJVI (j-o (^ia^LiJI pj-JI I j^i i-djl 1 1) jJu^j^v - j ajj ( _ 7 SLia 

4 IS (JS (J^a- 1 n "j ^_ys^\->-\ (J^L) . jji>J,l . /-Ju^m sLilaj^ i_^l^3 CjJL>.| 

LfcjlSLal (Jjsjjij (j^>- 1 3"'^*^ ^Lts sLj^Ij^ ul ^Su joJ O^-^J • SftLxjl jl 4Sj^>-jl 

'"■ 1 ua II (j- JJ J '"■ SJlX. (_jJI ijjl^>- C^>-Li>-I JiJSj • Jjt ' ""' 1 -~> J -" (_t^ 
i«L)LiJl ^j-* ^3~?"^ L_AJ)^_>-j Cju^-n i Mill J • fljj ^_^>- j Iali '" ^-Aj ) J ' ^ J I J 

I a j ,^~ J^ : ( J ? |_ C u3l l*JJ jJ . I j » a 3ji^>-j^ d>^ C 1 ^ ^' 3^ '- <4 ^ ' ''j ' ^"'"j 
(ji_j-3!j_a j-j-C jo^jI jJ Lo jlj o" 1 11 u JiLia^^v -1 j"'j a ^j (jjj-ll (j-uuJI «p-jj» 
Jlj^Li (s^-LiSlj-o uioj ^jjca-" 1 Mj ftt^Jl-J uLp-l (jiiJI oJjlj_jJ *jJ,l (jl Suiajl 

. cVjji mJjJ ul hit" 1 ul jl V^ls ^^Lj JLtal jl 

(j^j»-j^J SJl;L>-j 4_bl ( _ t j* t_)LlSjl «LiIJ^ I J '"- Cjji^tjj (_yjJl 3 t-aSJl cdla-l (jl 

I I (j"i S j U (j^ 4_L)I (JjuiiS I g i ii rit (^ ( _ T AJ3 (jl L^J J-3jJJ (j^ llfSLP lj , S!^'-»-Lh , 
(_j-3j ' _i LaJI (jjjjjij (jl till j (j^ Vjj Cjj^ I J iS, Ij . VLilal i_*jaJ3j r-j^jia 
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pJLaJI Jj? 

4_<-ujl_«-« (j-o VjLi ii*j*_JI Jjj 1 11 uj^vjjjtj Jjlj Cjjiitjl dJJjJ . (jjJ,Gj (jjjLcJI 
j 1— l S — L u j-^> 4 1 n i nj-a Lj_iJl^*- «G_L» 1— lj^jJ^ J .' ' ' > uV.qi Ll^JLstjJiJS . t cLiJl 

. <tcLcll (si^. <L-JjjJ jAil ct^I '"'l'"jl r«J Gulbenkian 
i _* 1 n^l i_ij-L>JI Jjfcl SJjj^la (_,lr 2 a j b a <LJL*3jjJI Cjl laj ■ ■■!! l2uI£ Uj 
3LL3 ■" j j 1] I". 1 1 njl L4JL1 (s^jj-ii-l jJia iJ_lL>oVI (j-° LjT ( _ 3 _a_L»iiA i—iLax.! 

LjJ t _3 j ' "j (*j =CLaLG3 3_iLi SLlflj L*lli tj/js Vjb Li*i>-^3 ul (_ji£- 43j-«im \j^ 

f_j\r 4_j3 » jU" , „" V N i** Uj-! CjJl»-^3 . LjjLp. q^& 3Jl»-Ij 3jjjaILi C^LJS (jl 
«_LiL5_o (_^a-se-d ""' (jl WJjJI 1 " 1 j 1 la j 1 Ij^j*-o I j" tax Ij 1 LLui ) 1 "*" (jl JJS 2 ! 
(_>ajtj CxjISj . SjjLLiJJI La>jJi£.j (jljiii!l (_>ajtj CjVLxla j-jX. '"' '^» a 4 ^j a j 
(jjjjijl (_y3 S^jJLco Sjlc. (_5-Aj) 2^."« .^.tl SjJLlI Lj_Lo dJjji JJ3 (jljjjll! aJJt 
jl Lj I (_jJ! Ij-j-3 SjjJLSjJI I". 1 It^ij .4j»jjW ^js>-^\^ tajJliY^ja SjVjJI Jjlj 
jJ_<-3J>j-»- '"'j ui 3 jJsj . (jljiiiJI (j-o (j^Cj^JI sLa- 1 11 tl (j\j 3j-^' (j^ ^^g-p 

i((_jjJljJI) tj_«^>JI oL>o cjLjIj_lj>JI pLaj j-*-^ Lu-*- j^ ^W J-"-*-" '■"*-* 

AjJI Lj^L>- (j 1 1 a J a. I (j_o j_a> pLajJI I Juij . (jLL>j_cuJI oL>o I uaJl LxjjJ 

->! fc.tl ^Jlj ^ LaJJuIoj lymphocytes <1jjLLj1!I CjLj^SDI (^Jj^^lll .-I i^ojl 

(JT lI! cjul^pJI sic idiJi^j i«L<iioLc. t_iLuj/2 ij»j-2j (jSLj joJ pLajJ! (jl V! 

i<U>jj LiaJ I SjJLl! jjj • a liuSj (_^Sjj iLdJjJ .4j^IL«j-3 SjLc. (JJJ (j-o Cjjji 
lIc^o. JUtlaJI (_y^j 4jjLi«iII Oi«JI (j a j ta " (jl bT ^j Ij-l3 Sjjj^jJI <".j1U 

.«_«jajj jl 2_'jl axlll Cju^SLII (Jj^ajj 

LLujjxj jl 3^Lc SjjLLiill cju^£L1! (jSL«j Lx-Lu il Si±t--^-u «(_ T ^i (_gl (jc j<i3 

AjJI (jLIaj 1 nS CjuUaj-tuJI <_y^uLJ (_,-3 I Jl>- ^pl£ij L$Jl J^>o ijUaj-cuJI (j^a 

(^ <-. -a- jl! LJJij>j A3 Ijd . Hodgkin disease ^£Lp.^jji ^j-oj (LajS^II!) 

(_1!LlO> (jj»jj (jil .(jU3j_tuJI <_jLjjj<1j <icLcJi,l CjLJlTc-uLflXJ 4jjLi<jLll CjLj^SJI 

i (JL4<a 21 Cj^l L>J,1 (j_a (J-ilaJt t^^J-u Jl>-^J 2l LaS i 1 JlA (j_a /c_fl>l ^ A3 e- il l (JL?t_a 

Lj^LiJI 0J143 .SjjpJ.I cUvla-LlI 4_l>-L(JI (j-« jl <Ll12uj I 4_L>-LiJI (j-o «Ijjji i4_La 
(J_oLjLLII (j-SL!j i(jA*j (j£, L^uaaj JljjLLo y^^>- '(^tP'^H? 1 ^^ '(j-* 4jjLa-*i!l 

jl 3jlj^>JLj CJJ_«J ■ j* a lJ_jiSLj 4 J I III I il-v J^'\ U>J2 IJjIiS-l t-JJ-Col WJJLA 
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i ljr ^MjijuJil\ j I ( _ 3 -ajjjj>JI ;*_aiJljj i4_Lo (J^i^Vu j I Ttill (j^ jLo^uj iS-ia^jJI 
(j-a I JlJiljv /y-a-ie-i j^j>J,I C^o • fl-Jalll I Aj J la a (jJ . Ltajjl CjujJl1,Li jl 
3.}jlj_a I j >.jja i •■ (jl Lai . L$jLl>- jj i ul (_j-j-1I Si j « * a II -I ua£ »1j «Lu5iC2l 
(j_a JgJ •^ I 2 /aJlx. ^-4^ LAjLumS Lai J^JJ LaJl (j_a Jjuul ^r!- 4 - 1 ^-)LtuJt_aj 
4 j < I (_^lj_U x_a «Ljc_lUJIj i.j i n II i _* i I J i L^SjIjji J-J-«J (j^-9-J ' JuiWrtl 

(4 1 j 1 La) 5jI <t"n nVI 
j-^uj J^tJJ ' LjI J_)-ll L?' Jl> "! Lt^! L>t^ SjjIg jJI tcjIjjI/ *_a ul i'ijtt 1 n ll Jul! 
' " 1 ' La 3 La jLcj_<jj ij^-lj ' LiJjl i"ni m"iS| L#j| ' " 1 * Sj I ij^j>J,I (_i jjjji^tlll (j_a 
4_»_ULj 3_3j_«_a jj.} (j-a L#j|j 1 I J 1 aJu l j r c Cjji^tjj (jJ (jjjLojsJI ojui (jl ^1 

3jl^ ilJiSLjfc < - , I U jJsj .jpLiLsJI dJJj (jc cjjjoJ! »_.U" . ..~ jjj Sj^jLso^I 
ul\ jjju (j 1 ^ jU. Jl3 cjJsoJ! jJ Ij_l3 Sjjj^jJI L4! cJLs Lajuu j^miI Sj>Lj 

(jl olaa-V i_,j' a -3-»jLUaJI CjLaJSDI L^ai (j-a TTJ-i-l I »l ' . • i^c <j£-lj . <tjj j 1S1 1 
Cj_iLi i4_jjl_iLa-L!l CjLj^£L!L> St^la-a 3jLc jjSu (_yi!l (JLaJaJI jjjlaLLa (_pmj 
jL£ 4_j| <j^->. (_y^ 1 3 j) " » iaJ I SjJul 3-CjyjwlXI (jljgAJI CjVUeia (_3 3-C-jLs 
oJlj* jj_a ,_£_^>.| (Jjal—La ,_i 3 J iVc^JL! SjjLaalll Cju^SJI (j-a j_uSJI ijJLufc 
JSVl ^j-Lc ii]l_La jl ,jj» JaV 4j| (-djjG LjT Jjlj>. ^ jJI j-aVl nuVLstLaJ! 
a! km] I ( _ T JLi ( _ T 3 jl mi"i LtA (j-d^. La^J I jlj iS-JjLialll CjLj^£LII (j-a (j-GcLa->- 
L Jj^i.'^l jl (j^-»- (j-fl 1 1 j -^ I , ^ '.V j^i-T j '^^ ^1 r-LLso V I itl Jia-I (jSLIj 
(j-O-C l_a^>J I (j^JiLjfc jl ' " 1 la a. * Ju£j 2jj"» LaJI SjJLlI l -h gy 1 a " jl i-t^J 
lJi_jS : (Jlj i nil jjliaj (j^-lj * (J La&IaJ I iJ7 ^ 4_Allje_a ^IsLLa jula^" i ul ^"An^l, I 
Lajti^. I j a Saj (_gJJI Laj Si_^jij3 (jj| ^1 i_3jjij jl SjjLoaill CjIj^SLI! (jSLaj 
jLCal ^yk: C^^JI dil j .XLa Silijj'^l aJJt i-»jU_.,„ | Jl£L&j SdJLL& ^1 Jj^jj 

.L^JLaill^j 1ST 

l_j_p.^3 ^-^jjj cj-^J 5uj j mi I u^l ul cjjLc jjtll (_y3 (j^'ii 11 » I L^a J-tjj 
j_^c. I j l toj njJl_L& L^j^Laj (j-\_i jJil (_gl cjjLaj /<J L^LJuj^I (jSLIj i tjL». 

(j\-i »;'^" 4^=^vULl,l I j"2j aog jl CjJL>-^3 .Sjo-pJI I gou 1 ul oL>o (j\JLiA 
I J iloj (j£, IJljju I J 1 "^' Ll^^ILit Ijd .djLiisljILa CjuL^Lauj ijiJjLH'- (J-" u ' 
dJJi *Lt3i (_5-2j ■ j'C 1 ii^Ljv 4_«_aL»- u^Si j-i^Vxjz cLLjJaj i~.pl 1 ujj L^IlljLcj 
(j_a ;j< aXLse a (j^cj_i jjLaj ^1 r-LL>o Sx.LiJ,l jl jjjj>.| jjlcvu • a ■".' c ^\ 
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J-iiuJ (_g jJI La aS i n^La. /_i LaO^vj jJlc LjT cJtLtuIli . 3jjLi«JJI lIiLj^SLJI 
SjjLUJI v2jLj^SL!I (jl dili <j-o VjLi Cti.Lu."i$La . jji-VI ^1 <j^jl!l <jJ jui Jo. I 
CjLjj£JI t _j]\ ALxjiajVI jj-a Lgj-LaJ ^LoLc jjju ^Jj"'* '^*^ SjJLlI (j-o ajJcajJll 
^^aLiuISl (j!» : jJLiSJ^v u^l d^-LiSLa * Lieut] I (_,-2j (j-o 3j-<iL^a 'LuVI 3-jjI a-alll 
3_jLLc (JS-J '"'j La i "J .«j^jc_fl3l .iLVif (_yl>- 4J L«iuJ j_U3 1 jLsI (_3->ij iTr-L^e-i^a 

ijjj^o j<sJ (j^»- <jSL!j i L^Liuj^l J30. Nature j-^p 3Jb=-o ^1 3J_p-° 2JL-"j 
. i>j-<-o i— <--;e-<u 4 j Mil L^Ju cjj < mi <tcLii,l Luj (^ L&L-u SJLjjJI ajjt 

i«i_Lj_«_o Sj^La (_5-i^. (JjJjJ! (j^. tii^toJIj ^L&^aJI 4_JjJjjtA *_23 (_ 3 JjjLc (j^Lc 

idlli (JjlS (jajt-JalL uJ (jj^i- VI ( _^oLitjI/'2l CjLlo (jl (j^a SjSLLo tji^' LoJ_t£. 

a-lj>. (jl£ <jj l5jjI V U£ S3_L4Jtl ^jl till JJ (jj£j (jla I Jlc. c^o I jj (jJUj 

«Loj^Ul SjJjJ! (j-SJj .(JJjLjJLl L05J 1 M l,->l Ju3 liJj>^ (J IH I llllj^j (jj I ll~lj 

\juus\jj j!&5\J 4-u-ollLl ( _ T ji i4juLll,Li ^jJL>- CjjI «b JJLLtJ La (jl_i vl y.<»\i 1 
eJJt (jja (_ji>- j^pl 3jJ3 ijl 4jl>.IjJII oJ-a> i_jjLS Jo-j J^j] IjLav Sj^jS 3jJ3 LLo 
ij-a (Jj2 CjjA-2 jJsj ... [oJijLa^. (^c (jLcujVI /- 1 Vn (_^J uLo-l Sjjj^^-iIo 
lj-<— iJ jJs (jLSj • - . «L^>JLi^3 dj-i\S (jl (_3>£Laj 4-<4-i3 4_<1a£. '"'I Sj-ilaj J^>.^j 

j_uujj 4_uLt3jjji y}L>- (_yjkj] Sjo-L^o Lj^Ljej (j^jLcaJ,! (_jj^5jJ,l (jl LSjLj/ 
(j o a .3Jj^ejJ,I 3jjI fl^lll tiiLj^SLII £yi Jjft jjl^. fs-^jjJ ojSLj i[/n i m-»J1 (_y3 

JLa. ^ (j^l I g Mr jic j^ aUji.ijII «LuiVl (j^£j (jl J^Vl ^yk: (jSUI! 

jl j a. LyjJ tc-u-o"^ iLk^ji r I ^" aV 2 lj i uj Ljjj jj ^J Lu'i/ .Sj^j-L^J,! Lj^L>JI 

.Sjja-L^Ji,! Lj}L>JI pjj3 i a •' : "'^_' ' w >^-° jl jJJ 
jjkj .(jSL>-^jjk (_p3_^o 4jjiIjJ (_jJI uLj oAjfc JLpJI CjLo^lL^o CjjI Jl^Jj 
JlSJlJc^. AjJI j 2j flj (jl (jSLxj (j^3» (_y3 '4jjl axlll jJL*JI 7-Lfljjl i i j i uJ (jLtajjj/ 

i La (jLCo ^ oLjjilil j>jui o}^o-l Jjfc : LlTcJ»l uuk .SjjLajdl! oLj^LJJ 
^SJ L4J JijV (jLSj S La>j^iJLjv I MjaJI Loj ?(jjlfl tiij^os-l JlS c^JL? lilj 
( jS_>.ji^_a> ^sju^i [j* i\ LaX\ j^*' f«^. ^ (_^k (Jj * ^ ^ ' 1 (j-* 0J^a l_Aj l£Ls I ^_»IL?tj 
cJjej «Luiu2l ojufc (_5^Lc J j ' ^ **• ' I a r"3T- ' "' U-° ^jL^-J (_gjLLjJJI (O^JSLu/j 

^'a d ,^\ X a~.\\\j^f d ^j'-^-jJ fii ■ nxjj i4-^»-aL>. ^j Jal se o 4j Jl -Jl I glLa-Jjj (jg 
: L^jLl>- 4x^pJk L5jJ-^ i-dLLflsj .liJjjjjjj (_y3 al a uu 1 "«j (jLLijjjJI J14JLA 
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(jl » _.U", , „i V . . . 4_j3 j£Lsl \-aj£ iaaA (jjj^ J^ - (\W^ l*Uo (_g jj Jju j<sJ 

^\ S, i~i (jj-S^j (jl ijSLxj (jSL>.jijji ( _ > l3^o (ji_i (_^4^. aLoI (JjLIi (JjJjJi 3 iJl ^ 3 ' 

<b j-xjuJ bl <ux I La i4 i "■-" (_)«qj aj -»-^ La.ua I I j Aj] ^^jLij i nSujSu VI (jx 

SjJi, j^i. I i^j i\ i j_SLsi (jJ . . . [«LS J^LijjJ La-j i n't (jlajituj (_yill Lj}L>JI (jx. 
j_Laj jjj ... I j i ■■*' (j£, /tjQill (jl«3 (jl (_j-ll <— ijutllu /j ajal i " .CjIjJjji f-Jjl 

«uLijV i(j_LiII Sjuio (j^a «Uiiji,! jljjJI "5^J lt^I c>^ i**i mil *U>jI (y^ *j-^' 

. 4 I**- *"< i na 4JL>. i-ilLufc jLi jj * mi 
jt_La f jj-J (j^-" j'- J ?-'-" ' * ' "- ^ ^ S^' a I g^jl '*■■"' 2 j.g.1 Mill oJ-d> (j^-Jj 
(_Jjjj/ tc_LX1 (ju>J (j-a (3^ C*^ Wj" *-*iJ i^jioaiij^a LjjLiILj > J o •> a '.Cjus-I^I 
( _ > IlJj_LA LjJl_i_ojS (_J3 ( _ t j^3L*LII (JA •" j" 1 1 oUzlj (_gjjl -5j-lu ^ .; J '"' Jl>-!j -5j 
jLij^=_«_o JLl^JIj 3JLl*L>JI>> :«jj mSHI (Jj^jVI)) Heinrich Kleist <". uj^ 

^ i;t"" 4_Lo 4jcJjjI/ Ji *-oj n_Jji>- l_Jl3 ( _ T 3 uLi jj Lii i'l i nij ( _ T 3 Ulo 

. « I o ^ * rt (J£ (j^ I '^** » 
SJljJlC CjIj f < u iZjlla '^^ (jl ^ w u 4_j_Llx-id ^ u da x_« (J_a-*Ji ul Cjj_*IuUj3 

(jl (J-«L-J tiU jj t ULca^a 250 ^ya ^>-^' J^£. (j£L>Oj_a> ^laj-a t ^^9^ iJJT ' "" ' 

oJlj* -» a i a*j*S (_5-<*»J «_uu-u2 ul i ~ . 1 1*« IJlSL&j .j^^jJ,! Ijui (Jjj^si (_j-l^. J^-«J 
«LcLiji (_5^>- j^LJt 7- LjjLaJ I (j^ Cjj a" i ul 4jjjjIjLo 4 i nl-v Jjljj .Cj">LajjJI 
(jL) '"' '"""*! L^-i > J .« LSLjjjI)) «Li-j_i^5 I I < o i n i«LjJLlII ^LlLII (j^ 3jl>-L*Lo 
iajJ! ( _ r ^ 2 Jjl <Lalll CjujSJI j! Jjij (jl . Jaj i aj t_ilj^v (_jJI j J i"i" d!"MjtxjJI 
(Jjij>o L*l!!i (j£, m .>.aj .3j_«IiL^o JjJLsJI (j^a ;>lji;tA ^_j a a Je '_' (jl (J^S VfiJjJ 

JjJlj>JL3 . JjJl^JI (jj^JtJ LuJjj-i (^iajjj,! Jti^. Lj^ei (_,lr Sj^LiaJJI 4j^SL!I 

2j_ i _ u Jl ^-Llia j_fl> (jjl 
/_*3 i-;^-:^. CjLo"VLc (j£. (_ T lLsLiJI I J i ul ■ u3-j (j^ (_yjvjj <±tje_ij Cl iJlt>-lj^ 
IJlj* jl Cuj* jl cJjLv Ju£j . ( _ T iajJ,l (JLaiiJ JjJoJI (i_j"M-2j-<jiI) ( __>^a-jl 
3 ' ^*JJ *"' J^- U^L>JI /- 1) j La '_' LoJJ£. OJalflJLl ) jt\j jj| t^V ^U.jtl i_*jjl!I 
Jl>-2 (jj i h Ji^ (j^J («-Ij .Sjjiill ojui ul CjJl>-j Ji^j (^a i hAIj (jj>^ *J-^aJ 
joJ 4_J2 j La *_' joJ j-Aj j La b j«J I Jl>-I jlj dll j Cjjjjj i I jU^V £jj |_asj_LC 
JauljjJI C<^e_Li^3 ? jJa£ jVI Lol 2^-_;^- LaJI 2jj Lalll 4_Lflij (^ J-*^=J (j^J 
LaJjl pi a i ii^il ^Laj ^js>-^\ (JlLsj_<jJI pljjlj (j£L>-^jjfc j^^j-oj JjJLsJI (ju 
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(J-J-9 (j^_tu_L>J1 JlJlC 3Jl>-1j i _ 7 _A (j£L>..}^jk O^?- 4 - 1 *Ljl-La2l 4-lluj (jl /". <A"tl 

jjisjj, jjSILo j j flla (j£, ul CjIjJs JlSj < *■ , ^ u 1 1 «u*_lL> CiLjxaJl j_Lc ^j a S b 
^uJlLa-a JU-taj ■"■ (j2 7c_Jalj dJJii ( _ T 3 i _* j i ntlj < l^iLsou JiLuLllu ( _ T 3 (jSLa-Jijji 
3jjl a all I ^jJLlI (jLtaj-uiJ ( _ T iisjJll CjVL^Ja (jl CjJl>-j JlSj . iVjjill jt-iLcaxJ 
r I i a J j II AjJI Lj^Ls- (__>i>j^ej ^LoLc ul *^Loj (—i-iiull^lj . JjJj>JLi ic^Ho 
1jJl^*-j L<& . AjJI (jLLs^-mJ iJr il^jS\ JlJlC eLLoLseJJ tCjlj q*"< i n a (jj^Sj Cr"^ 
(j^l i n-vl ul (_£jJ (jj-£u JlJSJ . CjIj <n" i ii U (jjj£u *_l<j-! I 'I La a ^LoLc uiajl 
(ji ij-Ljj jJsj iSjJLi JljJlj>JI Jaj^j LLuj^-i (jjSu (j! (jSLx-i (J^UJI ljui (jl_i 
(Jjl ^Uvjia i_£JJI JIJjjJI jj£, t_iljj>JI l^ji-l CjJL>-j LlAj . gu^-Lre-i^a L^j^SLs 
. JjJl^JI 4JI ^2^jl a-alll Cju^SMI Cj^LoJj 'L»-jJ i_£ jJI La i£_p '• L$!ijej (j-o *j^>- 

j-SLal LJij aj_<JI (_y3 <tcL-u 24 (^-LaSl c>K» LgjLp. ^Li^pi, ul (_£j_pj 
(jlj cjIj i i ii jt-jjl j-jtSLilll j^c <_iajjj (jLi LfcjI^S £^c I JLo (jSLtj) «. u *a 

JLjJ-Lc i LJe-L.-ie.i-a «Ll? I jui (jL£ lii! /, mflj ^S Jjjsij)) (Si_jJ^ejJI (_,lr J->L<J 
... ( _ 7 jl2^L (jl L&^i '^J ••• JJJ^>JI (j^ JL>-lj i to ci 1 1 (jlajjil!! LlOJ Ju3 (j-UjSlj 
Jul! ■ Tr—LTe-i-a «ui ij-UJ ajjJIj i^^jlSjj ljui (jlSj . AjJI /y^ JlJJl^JI (j^ IjjjS 
Vj . (Llx-jlSj-LI!) AjJI (jLlaj i nl I ' i j a ^^3 aLo^/I ^1 2 i j a S^Lai. I '» S S a. 
^^j^SJlJ Ijuij «/j ntdj (J'Ju^sl ( _ 7 j£Jj i/ylflJ-La-im uLmjj LilLui jl (^^^Lal 
JlJ_o L^jJl^-j JuSj i 1949 aLc I fj"ij"i^ ((j^-jlj (jJl) (j-«->J l<j"(j>J SJLjjj 
itj^jjlr j oj(jll ij-b i"ill->. Ji^ ^jjl JLc *"'j , ^ > ; (j^Lcl CjjS l$-l9j .l_u^£ t j<* 
. 1937 aLc JlIo L4J J i«* I CxJl? 3Ji_ulo (_yj*j i*Ij^j>JI ajJI Lj^Li. (j-uj^ (_gi 

.(_yi«JJ ^j j-lc. (jl^ ^yLv (jl ^yk: Ldj^^ (j-AjJ SIllS j^il Oajj 
(^iij-o 4jjIjJ ^ /a^jLp. Iji^i°) (jJJJ! (jl ^^ejjaj-o LjI jLSLal Jji ,_£p 
JlJJUsJ! (jLS jj • ' aJa-Lj LtJ gj a ^JJlo L^J Jl2 Ji^j . (Jj^-luTlo (jSL>-^jjfc 

(j-3 jui (_yjl jJLII (_,_Li3j_l,l aI to > (_yi cjIj-lJuI! (jlSL! (jSLaojj* (_P=_>1 L*4a 

LajOO (<sJ l4iljlj LilLui (JJ^U (jl L_<jaj LX-llj • I^pl CjJlJSO 2 I J iS JJ tOj^-UJ 

(_>iaj| (_y^ 'j-Ji CjJi^o (_ylll 4_uUjjJJ Lliulj ta <'--VI (jjutjj u^sjX\ (j^J > Jju 
^UJI j^LiiJI (J^Lil^^j-lA jj^jJI LjTjjiJe^ jlj aLjVI jLa-t^j . JjJu>JI 
j_A JlJJlj>JI (^l ^^j (j^ 4jJl>-j La (jjSj JU3 )> : L$J (jLn^ .(jSL>-Jjjfc (^paj-c.) 
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(jji_lIj i_£i J '-' (J^'^3 _>$^ iJa_iiiJj (j-La- u^LiJI 4_i j»j-2j (_ T 3LUa! (J-ox. J>^=-« 
. «L»jIj JjJLaU «LLijIjJI CjLLu^-iilj JjJLall dJtaj-ulj.} (jl JiTir I . Lujijjj 1 1 1 1 a 
(jj JLa-"< < n l£L) 2 iCjl_u^j>Jl (j_« <: LcoL>. 4x.j_4J?E_a 3^e-i >u-aj| (_j 1 **- tul 2i (j^-Jj 
1>L>0 *Lxj^3 CdlS Ul (^^Jj .(((jlJLO «Lil^. 4JLi «L3u «(_yji cJj-'- (J-"^ tiA (jl 
eL^-jjJI ^_ 3 _3 (jA_j*Oj_& (_pa^_« (j^J ^_^ L^jLqjL) 4_«^jJ_« CM La J (Q^J Lua 1^Il£. 1 

Sjuim's ^j^v'i/Li L$j| . jjJl^JLi ^Lia-iJI ajJI Lj>L>- £>*-^ ^ >Lli- ^j^l 

(<si:jj| ^i^. i(jJjiJtD <bL&) 31«jJI ^Lkil 2 ir^l^e-a cAta *\£jji-l SjJjO^ 
(jj^^l (J3^i 0' "-4 Xj • ^J-" 1 i_>-^i>^' 3-IL>- ^ihJ 0^ *^1 Lr^- 3-1-5 21 J£ (j-o 
(__>iaj| (_y3 I Lao, jji ( _ > IajjiU (_, i m.hj.11 i i j i nil (jli jJ 4JL> ul oLpjl IjiaJ Jl3 

Sj-sLls 4_j_L>. (j- SjistiXI u^L>JI ^jlsul «u«_uj (jjSu 0' tJ-° ^Jj i jjJl^J! 

,tj Vj-$j*-a (JO'i* (J-"JLH^ JtP'-^ 1 '*-'i= l >-^- C^se-u-a I u^L»- J-A jl i3Jl>-Ij 

«u 3_>Lu3^I 3_J_iL3 (Jij^j <jl >Jy^ o^-l ij-j-uIj 3'-^ a - 1 (jr^ J-2l»j Li£ i(jVI 

. (JL>J1 j_a 1ju& (j-^ (jSJj • ^Jj^-* 
t_gjl i n "t 2 jJs ftjJll jLSLal (jl (j-a *LjjjIj 4-ujla Qi^'^ (Jj-*'" '• u ' Jj-^ 

JS* i"il (jLlaj i n II Cjl_jj_la-i (jl aJsl^Jlj . «(j^ i ii o-kJI 'Lc.^Ij (_Ll2 IJl>-Ij I i ii m 
(J_«^e_o /- I C 1_&Jlj>-Lj 2 J 'iJJJ-l SjjL>- (jJ_)-jL»tI! (ji ! i ii U (j-U <-J-L$-o Liiaj-a 

(jl£ Luj !_£ jdl tOtto Warburg rjj-jjlj >Jjl -2 . *LoJjJI (jjs 31a (Jjj-o jl>JI 

liLI jj L^_iij t(j^^a- i ii Si (jj-i (j-o I j~al La (_yl^ J '^-- ' (jl (j^-«-i 4_uU3jjjJI 
^j~ '^ >J I flj-gjt^a (_y3 'Ujj (^Lj^I J^>-i cj-^J 2j»jjUt1 Lj^LiJI (j£i (—aJjitj 
(_y>- l^-ila (_^5 aSoaaj H ) Laa£ ^j^^l^*t ^*ilt d ..".Ij^j ,^^1-Ltl ^'a ^^ iII 

f&3 '£U>Jjl>! <JjVill /oj*j>JLj ^yCJ^j. JllUj ( _ , ? <} -v lj (Ji-jUl JJ£.J •Uj-L>-^ 
«G_JJL>- (J^j>o La (juc^_i_uj . «G_»IiS!_a (_2-3 4jL«JlJ ^^ dAa^JI ^"J^JjIj rm "u-i^U • ul 
La i_ajJlJ (J-^-2 .aui J_La I j '"* Cjj-uoLv)) '-(JL9J (jLUjjjJI (_y3 <Gj^Ibj (^1 
ulj i_JLks (_j_ul3jLc J^il .(_j_ui3jLcj 4-uIaJ I Jl>-I LfcJjLJ (_a3j S(_J^v (_gJJI 
j-jI "i mi Ij» _3 iS-Ljiam aLj VI (_,_3 .Ua dJJi <J1iJlJ£J /<sJ ^(Jj^J 3j-jL>- jjL>- 
x_Lb^JI I jufc (_L^£ . «3jj^Lc ej La o tlaae i u-i i •■ (jL? (jj^jmi ^Lloj^) Willstatter 
(jl_i (jVI jLlSJI (j1_iSj^a2l (J-ujLl«_iSLII Jl>-| i 2j »jj Sul 4_JI 3j-" Lo _$-* 
vl) rt J J * (jLl° >*-*"! ct-^J"^ j' i^ I (J-ilaJ C (j^_«LLiiij1 (j_a QjuuS CjLcj->- 
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. «Lljv j^J I qLIsj i ii II '"«! -» ua aJ (jjjjjjju (jJjJI sLaLj^I L*iUjl I i taj 1 Ijui 
*u»JL*l, SjLjejj-uI «^vl^pj ^Ijjal (jl_i 4-*-a (3i> : *-'j d ■ "■-" «_l3| I Jbvlj ^Silj 
l_L£ <LjjJ <-1uL£ li^p. S-uLtaj i nil 4jLl*JI 7-L-lsJ I i im'Jj 7=-J-i-al JiJSj . Lfc^Ibl 
(j-a ^l?^/ tlka-J I ^u i nil oLlaj-a (_,lr «Cj>JL*-a i _* i a J ^'i/ <Ll9lSL!I CjI taj i aJI 
«UJt_uLl mJI (_, I r J i^tj (jl (jj.3 (j-o rfs-$_a2fl (j_a lUS^ jlj 4JI *_a . (j-U-L>- 
pi ta aJl ^Li Jlj" a^Lc^I (Jju-ujj (jlHII j j j i ■<- II (jSllj •r < ^- 'j w 9'^ 3_l»-}Lc. 
jLSLa'i/l J£ (^c jo^JjJi^. QjSUj ^-iLi (ji'C'C r" ~i t , I QJ o (j"'JL? u^LstcuVI s^J^J 
i £ I I " 3^=J ij4>" jjj la 1 1 (_,lf ul (j>^-* 0' (j "^'J -Sjijl i nil L*JLbJ 3-ilL>JU 
. L^a^Lcl JjSj CUse^jua] Jl3 JiLl3J>^>. jjjSu jfj dLSilt SjjjJt! 4c:Lj>JI 
SjjejIsIj L#J SjIIJII SjIjjJ 3 lo2J\ 4£Ll»- £yC 4JjJ3 ^1 ?-LbtJ La J£ I jui 
£)■<-»• (j-° l5' Jl -^ '"Ji f— ° <-^jLi (_7^!l ' I glita-u L*J^a i^jLill (Jjusoj i3j_l!oj 

JIjL dllj£ (j£l (<sJ» : L^Lsj^i (^JLc i-.l-rui JlSj . 5^vlj mil (j-a ^LJJs >»-V 

i La do-tlaa. <_*Sujl (j! (j-a «LajL>- .. .^^jLl*. ^^3 3j_a (Jj2 4jijL>- tJr i\ . ..^^jLl*. 

(j_a O o \c JuLl . «t tj-Aj ^LjlS it u-^J J-*' 1 JlAj < l_Li>. <_ T 1^ tj_3^' cj' (1)-* J' 

(JljJaj tjlj o" i ril—j Ij_iLs fO-^-il fa-it.aj <LaJ /<sJL«jl (J^>- Ij^^j^jI (jJJJI (J^V 
i_3^>J1 IJl_A (jj . La 4_i_j_Ia_>. 1^_lSjj_j (jl ^j.* CjjjLI (_^>- (j^uL>- i < Q a jj la 
rV '"'"'J • 7" J "*" "*^ oLsoVI /^ jLsj^LI S* l-^^j" a -i j I » a. (_g JJI j-A jcjI jJI 

•» j i ^^ i " Jl>-Ij i pu i ill a . LaLaj 3Jjl i^a ..5Jjl nu (_5-ii» : l£>*"' *>° L^JL>- Li' 

Cj_lj ( _ 3 -3 (j_a (_L^J .(jLLijjjJI T^JjLi (_3 ^LpJ^LI i " m i"i a j^i j-jSI (j^Jj-LiiJI 
^ "i i ii I I 2 3> (J_a_«_l l_Li 1_L& . JajL>JI (jJI <t^>-JJ 4_La (^pj (_y^ <— flfllj (oJjJI 
(j^LIj . "j SLAj 1_l£ L-LJ"^ S... liU (j^>-«J iSi^ •• L» ^t! j -" ^'^JJ J-i 1 ^' 
i_iLiji j-SLs LaLc (jO^Lj j i <\ a ./a£L3. (j-a Lciaji JjV i LlsL? (j .hI j^n'tl 

: ^LjLa liJLuij LLa (_, » i nj 7-lj j<ij iCjIj^LJI joJLc ^Js ^j ->" -» a ^aj^la ( _ 7 £j^al 

Jl^j ««Cj1j i mi (j ii o >. iJr 2 Cj L_Lu jj-U I 4_uj (_^>-Lj_uJ j2ijJ ^j^jj-a /. la La c I B 

3_jJb La^LLI (J^ej ftj 4jSLIj ijVjj Qir!^- ^ t^- 5 L^-iLj Lujuei ^L^a Jl»-j 

»(- mi II (j-SUj i3Jl_l^v L^Ll2JI (_ylll Cjlj_cbL>J,l l2jI£» ul C^^-jj-o Ji^j 
^_A /jjJI S^JLI ^^"^ Laa * t/. ntdj ^jl mi 1 d" 1 1 mIS 1 m£ Jjl j j jaJLX I ^_A 4_La_Al j^S 2] 
j^Ljj w J J "' J J ' " L3-^ '" ■'"■' <r ^ < U j ..>.!! ^^JjlJLI (jLiiujj (jVI ul 
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pisJI Sjjjjb 

4 i ' o c f—Jt> - ^ y i " * I /—J LLd>_j-u a 5 * oxj -9-4-J 1 4-U o c Jj Li faAsellj 1 j*)_a 5a mi m 1 

*i_?» !pji_o *lj_o> (j-o «U Lj !t_al «' . i j i?a 1 1 (j_o 2 Lajl a i jIjl»-'^I jjx. 2jjjj_a 

(^^C J J '^* * J^9 La_s 1 JLA 4_»_lu| La 4((«La^LcJ1 QJJ mjul C)1j i i nil 3j-u_a ^jjS" t n 

. 7- J mil (ji^. L$J 2_|J^>0 (Jjl JjLJ 4jLfl>lj_a 

2JjL>J, 3j_Lla 2_j|j|j J-fl> i«L#jQl,l CjL&^pJI (j-o jaiijJI (_ji£- ic_!LiSjl q] u^C- 

i tJaJI t J_il i n a jj-* ^Lcu-a <_L-*. <_ T 1^ ^iv^ rt «Li^_fl>^_a «Lu^i_»Laj)j «L»Llu 3UL9 

(jJ! I gj » a ' L$JI VI itc^-j^I ^jlr 5j^-L--ie-i-a J-^C- Lj^bj t\\ jj| »_aj . 2 j, iiLm^l 
(_>iaju ( _ 3 _bLcaI JuSa . L^Llo_oj 2j^I fl-aJJI Cju^SJI i_l!^L_u (j_a i_ul^>. i_al ifujal 
(_gl O^LIj itiu^c-JI J a-C (^ La Jbv ^1 itaL ■■"! I ^_J1 »A'.VI Lfl-ijli ul <j-a jj-ii!l 
^jLLaj i iill^-iljc-a ^^^JS L_xje_) (jLal ^^J-l LajJ i _ 7 SL>o *L9j_coA 4_l>. 4-1'Jj ^J^ llO"* 
^jl /c_j .3Jl_j_>- 3^1^_SJ Lcj_L^a_a 0Jl»_u_u i«LLai CjLi_l>.j 4j im! Laaj >l a 0jj?e_L^a 

7-j.ujjj i ^ La-i i iu cjI »iK Sj *2ljX\ etj.^.1 ,^."-^VI i - < I -» I u , ^. 1 1 1 (Jj j~n n"t 4jU jLU 

. Lse-ilslj I iLS ' L>-j-lu » I U 1 1 j_lc. i^jLail joJjJI 
i(l Jiiljjl S.xj^jLc) (jijJ (^ 5-ajS"U CjL-uljJill J(3*a Ij jJ2 J-4JJ (j^-jJ,! 

^yJUl tij-IiJ fsJLc I Jaj? jj* i_gjdl P. P. Ewald) jJIjjI ^~^ ^LjV! JLa-I (j^j 
aJlIs . (SjJLuiuJ! I JljJ^jI Sju-oLc) l-^uLoL 3-»-aL>. ^ I jLLjjI ell! JLLp. (jL£ 
j^o^j^JuJ ((jyJj^l 4jIL«JI t^j^J! JjJs ( jjwljj5^ ^ LJLU (jL? ^ JJI) jJIjjI 
Nachrichten aus der Biologe der 2 I -a- a ljr ^ uiij hi t a_a l_^JI_^ 2_lL_2_a 
3_ljL_? (j^J • '^35 aLc ( jjklJJ3^- S-yj^a ^ Gesellschaftder Wissenschaften 
K. G. j-a-ijj N. W. Timofeef Ressovsky . ^ , n'^j . njj . ' ^^j' a j ij~ («-* SJLail 
2_Ujj SjjIj^JI l-iIj dlaJI Sj^LtL)) L^Jlj^j iMax Delbruck cilj^^jj Zimmer 
il_^^JI (jAjljJ pjjlojji,! Ijl^j (cUflil ji^ ^Ls j^i^j-lm (ji jJljjj . «cjjjJi,l 
di I j-ilo L>JU (j-a 21 1 ill i nl (jjjLu/VI Lg-La J.<_-v 4JI S^vjjJ ^"j j", , „l 2JL2J.I (3^-!j 

Sj-coLsJ,! tfjufc CjjjIiJ i 1943 ^J 1j-l3 « ^ i*i (_5-3j •il>Lo 4jL^L3tJ ( _ 7 jJj^3 4_iK ( _ T 3 
«L»-jJI S3|_lj>JI ^^-fli l_a» (jlj_i£. l-^^o 2 c I j La U r-Jijj^ 2^^^ jlj (Jj^ (j-a 

.(CLpJI 'Liiitil (^Lj^-lAJI 
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pisJI Jj3 

4 j i ii ilu dlti » jtv. , ,. i Vj ^^sLjla iSJ3^ JJ'""^"' °Hr* (j-°>^ j.'" " ,* _ •""' ' "' 

jj* - ** -L/' J '" '' Cy^-j ' "J 1 "*3 'La-uilj LoLcbk! i— iLjSLII juI j^j • («3 « nu SjjJ 

4jlCfl-L^ rt ^"~*J ,* J . ^«^lj rt ^j->". , ,,j 1 , ,. ^ 1948 ALC ^L>~ jsr"n nlj t^jl i i iill 
LlSLu-uM£ y^AC dJSjJI dlli J_Lo tcjj^sIj . dj- i ii l (_aJl <ila ^^e-l i(jVI (_yl>- 
I j ^ I . a i4_Lo iJJAiL^-^ ^-4-'- a (*^*Jl ** a i "N a J pLxi>- VI f.\ olr j (j^i-jj-*il j-3j 
1979 aLc (_ t -3j . (jj 1 <" II (j I r (j-iLtlll ^Ir jl (jjjljiill ^Ir lj*l<~ j| djlr 

La jv j^ I 20 ' " i ' o ' gaj 3 t4 d i ul£ tflj^HS.} (JJ-i-I «L^-J)jial 4^.j_l*dj_« (J^>- l2*_«J19 

(18) 
£yi ( J^aM jjfc <_i«S bx Ij ... »lj'a (jKj (j-<" i ii II j (J^laJJ I CjLuvIj-1,1 Ij-cLa 

:t_iLlSiI j j j\ 1 1 (_£jij-ii]l I Ajfc i_jLjjjii 7~j-^i 

(j-o (jl i Mill (j^_uu^_Li!l (j-o JiJJj(JI jl o i"il «LulJI 4_lIL«JI i_j^>JI «LuSi£. 

plu, jJla idllj ^1 S^L^I .4j;< inr (j^ljjLf ^ 4jjJJI 4JsllaJI Aljiejj-ul 

Jl_i_2jLL!I (j-aj i4_uJ^ajJI £U^_uU! 4_i3 CjjL-u (_gjiJI i **l taj iVI (j-o •» j i a » ' 

!_$fi-»_>j rt Utl SjL^J 4_l3 Ijfj j2!s 2 ^-,^tl CiWI Aljiielj-ul 4jia^3 mJJJI 

3_Jj! jLSLa! i^j-^ ^-tP^I v^jUjKJI <j^ («^jJlJ (^SLj /«J <jV <«:LpJI .J-oVlj 

ijj^^lj .<LuujjX\ auI (j-o L^jj^S jj I^JIjLo CjLjJIj (jl^jj>JI joi^. j^c sLiiiALc. 
. ^£.^ju I o * -*"'' 1 olr Ll>-^j^_laj1 j^-i-^ J^ tJij /Q-AjLo jj-* Sj g ."■ j^S 2] (j2 
Liiajl IJlS_Aj .SJlJJL^v 4_ljLj^_^3 (julj-SJ IjjLj-iiA j^j j-Lj-i I J.;" i^Ij J^J 
j<s-^JLal «1_^>-I Ll^j-jJj-ljJLj Ij 2 -»~t1 (jJjJI liillj^ )«-Sj3 (_gjjl j^i^j-lm 
f-\ <i i ii (jLS Jl^S .CjL5jjJ,I (JLa_o ^^Jl Ij o '^"1 (jJJJI i o j i nVj i •" J Ls I lujj 
' ** '^*JJ " *<>Lj->JI (_,-* La» <l ' " '" ' (J I i ii J ^^.oj^SJI iILuI^Llo «ul (j-a Jl>-Ij 

jlj ^-, ...Vlj 3_jj jJI (j^ Jajlj^lj 3_u1j)^>JI 3^i_LJI 3JVju 3-jIjjJI 

tjl i Mill (j^_UU^_LflJI 4jjiLt>- Lj^jJ^lJ! ^5ej t—ljCLaJ (j2 LJ^IS i ( _ 7 S T LaLij.}^o^i!! 
Jl^S . [fj I i 3 (j_o j_Li- ^1 Jl-jJ mi" II] 4_jilj_iiiJ I (j-a Lcjj < Jj^ /yd-i^aj (jij 
^ * j ■ la II ^_A tjui^. 2i 3Jl>-1j «ul_taLA c^^ (^^'- a '-^-^lj f j" ^J ^ Caj-l^jI 

^"^IjjJI oU^Wil ^L^j-tAJI 
jj ir-ia ^l^ j^sojjijji <_jLj^ (ji Ilya Prigogine (J->-»-j^=j>j LjJLjI ^^J ^J 
Benzer jj-u jjij<" ^^ L«^ •c?A3'>*^-" l£LwL1»jjj»^21I ^ 4h^x-A «U=jI 
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piaJI Sjjjji 

1 o uila. q\£ <_jLjSLII (jl Gunther Stent <"ii~ m ^u^jvj Wilkins j-iSLIj (j^ijjj^j 

j mi \ LoJlJ^. l!i1_Lljj|j_jJI 3-j-u (J^- ( _ 7 J-ljLx-a r-ji ^^3 ij-<J>JI lilli (_y2 CLu£ 
(ja^LjcJjj 1 .3 j la ' d J ~^ J ,' " " J "'"' ' "' ,' 13 ' « *»• '"' <IjT j-jL>^' 0^3 ii—lljSLJl 
: dJb^ <_*j£ 1965 aLc ^yflj . (j-Gj^-i (j-a 3JjSLa uliljjjJ,! (jl_i Darlington 
t_!j^>JI JlJ-J Ij-L>0 iji'-^' Cr^ jj* '■"^ J^?°- i J> J -" ^->Li£Ll (jl£ 4Ji JJ-JJ 
tUaiill duLS jJia . ( _ > ^>Li. £jj (j-a j_uLj Ll^oJo-lJI pjjia^a (_jJ3 «LuQll 4_<J,L»JI 
«1_ljLj_4_iSLII JojIj^JI j1j?"ii ill ^1 r-Ll^o Ll^oJ^o-ijJ I (jl <_;-& 4_j£ A-u-uL-ujI 
dlaJiii I ojLjfcj . LjLlj j-j 1 iLdJ »j'"" 1 aJ (_£ j-ll Jl-p^oJI jj* (_j-ajjt£jl dJLulSjJkl (jij 
' a-Jilll JljL>- (j Ls t_i LiSL! I (jSLlj . (j-^-uu^-LiJI l£>'- u LiJi-pLj ftjJLJ '^*.' J * '"'-' * 
Ol [w ■ "^~tl jjj 4i5Lall 5>$Lflj| 3j-JJ-a «L2j^i}j LuJI (J-<t>-J ijJJir*JI JjuI (jJI 
Liiaji <JuLS (Jj lUi n-r^ jjJi^JI JjljI (_jjM 4-<i^a OJ^ DW l_r°i^ "^ *i-y3-**^' 
jJl^o j^sojjijji <_lL& (jSLlj 1 LLlLcu JjjJ Ju9 (jl£ La I JuiJ .Jul! Sj^JtJ _>££■ 
La (S-^-lI JjL>JI (j-a (jlS (JJJJ! (JjjLlI! "-;-!Jl>- JiJSj LaLa-l iii iiLUl CjJSaJI ( _ T 3 

2 j 1 nLla i_£f ^jj| (jl ».U-.,„f V» : 1 97 1 aLc ^yfl i_sLbl iiL^ (jl (_yk: 
.j^sojj^^ji <_jLo LaJlJi^. I fl-2j (_yll! .ijjusjl (J^>- (jj ' M~tlj (a^i^- I Jj 1 ^ i"i mi^u 
(/^—LlIju) j SjuiuJ (jJ^jLLa Lei LiJl jjfc L*ll!i (_y3 (_, 1 'i.Hj-11 ' .'." "tl (ji (J-^iJ 

/aJ !jd . jLSLs^l (j_a 2^-j^. ,^.11 S^jJi^J.! LuiLul «UjJ CjJ\£ (^JJI Pauling 

j^sojj^ji 4^J^i3 (_yl^. j-iSLfljJI I nlr (jl£ I j! La «Liii3LLa ^a Cj^j ^i Ja£ JJljJ 

Q I "\ g o s 

((j_ji-2l pLul it-jj^sj (J^J I nit* (jl 1— Li Ijj (Jj i/j-LlIju 'LSj^Is (j^- jl 

LuiuSLs jiS iKendrew jjjjlc^ ui^J (jj 1 . "tljj Ldj^j ^yiil^jl V ^1 La^ 

(_yILl! Cilj i 1 11 II (J^Li- 2joj-lJI «LujJ^>JI Lls-^J^lJu j-^-i JJ>^" t—iLlS 4-L-a 
SJJ3 (jl» : Cohen (j-Aj$ (^jjl" m 1—^ JJ3j .(^iuJii^L^ jjjit^ ^-^ Lma I ^.1 I^i.^a 

Delbruck's Phage Course liJj^^j j>-S-« (j-3 (j^-SjLiil ^jJjJjJI (j^j^JLJI 
j^>j jjj_i i_jL£ !jj>3 Jl3 I^jL? 1 1944 aLc ^ jjjL* ^Jj_ujj jjj£ ^ 

gUa-j-LtaJI (Jlajjl (J^L>- <"■ aJaj/joJI 4j^£LaJlj 4_jcLai>-VI da 1S1I Ll I ^-jjj-*- (_y^J» 

(jL£j ,((J^>OJJ^_Jo J^J (J-^ 2 - C3-J' J-^ I JL3-1 (jl J-^jt V ll_!j^>JI ("1 I" (_ylll 
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pJLaJI Jj? 

Alfred ^^j.* -^j-^Lj Salvador Luria Ljj^J jj^LiLo Jlilo! £yi i^LuijS^lIIj 
. Jean Brachet «Luiljj (j^J _H9-° ^^J Andre Lwoff i_2j^J «bj jjij Hershey 

.(jIJljII I jbfc ^^3 (j^Lwu Jj-a^l 
(JjLcj» j^c J'^^' ''^ 34^ •t^JLaJl i^jLail «ULo j^sojj^ji f-i^J jJLlj 

cL^jjlj L^» . » Ll( mS J 1 J ^uJ-jjUI I &j i "^" (jl 4«Ll>- «L»_LiuLLa iJr 2 *-*2JJ i(jLasll a 

».U-.,„~ V jajLsOJLi I jU, LJ J^Sj jV Lsl£ xji/tt SLpti! SjjUI 3jijtl foe. 

4_uu^_iji)l j_&l^laJl (j^j) 3j-^" Ij-A (j-*^i5 • SLpJI w i "*"' 4_L&ljJI ^LjJ-lAJI 

L^jI i fjfJb i(jVI (_yl>- (»Lj}jnll) I j" ^ .^."O (jjJ! a I tV.'iVI JaLxJij (j-uljjill (jl 

t l_Aj_Al_Ii (j-* j Jljj (_ 7 jj> ■"'■ oaJa * ' I liljl < u (^l^. 5j_tuL»_a Jj .' cl)' * t - ?e - J c^ 

■*! tajj i VI JLSLjilj (j-\_ilj_2JI oJlj* i". i nji (_j-lll «Lj— i_j_1 1 (j^ ' '"""*■'*' I £u h (jl 
(jl IjJs LoJljlj r-l"i <"i i nVl I j_<fc ^^J! j^>oJj^ji j a J3 JuSa . « I g-ilc L&JlC.IjJ3 
( j_ u _jJ L^_La (j-wV i n 1 A_lL>. (JS (_£oj>oj i^lx £oj (j-a Cjl_ujj>. (_^-A CjUj^JJ 
U^i\ 3-LcuJI ^ (^1 . 1906 aLc ^ Llj-lS 3j<-aU. Jio JL3 jj>o Jjjji (jl£a .V! 
JljLo^Ij (_gJjl ^yl^. 4-*-oL>JI ^^3 /<sl*l£ . Boltzman (jLo^li^j ^ J J^ ^ lS a Lr 2 ^ 
(j-aJj (_gjjl ij_p.VI IJLA jl£LaLi l^pLj-o «OLp- Jl^la J-Ia IJiSL&j .(jLo_p-I>J 
j j Till (j£L<j-! V 4j^j-iJl CjUj^>JI i_l!^Lji (jl (_yi^. /—Jl '^^ »l 'iSLLaLb^j^j 
(_^a_Ljc_j I jj .CjLIj^jsJI (j_o 3j_lj^ jlj^ci i-dj 1 1 ni VI ^J-^' (j^-*- 1 "^J '^J 

(j-c i_a^Lli.VI J^ 3_a_bitA 3JT *l>-I^J» 4jIj^JI plr (^ LlJl ^jJI j^>ojj^ji 
I Jl^J «l^-jJ,I pjjlsjj,! (Jj^' 'j-* J^A^J .«3jJL»^VI 3jjLj}_uiII v^jLJVI 

. M L^JI 

(_ 7 _lLx-£i_>.V1 (_ 7 S_«Lbjl^_a^Ilj1 (_^-L«-« JJ>fJ^^J^LM 7C_L£3JJ i(Jj 2l (J_l-£li2j1 (_ 3 -»l^ 

(j-cj jLifuHJVIj 3_ujlj_JI 4^j>JI (j^-j Curie (_£_»£ (j>JLS ,jx. SiiLol -s!_>jL> 

CjLJT (j£. CjJiJtlj (j^-JLlII iy\ I i^aaJI (_y3j .«n _I ^jjLjU^lII j jijsJI)) SjLcLaJI 
i_3jl_«_o (_jJI /jjuajj 4Ja i ■■_■ aj aj i aj se a (Ji-ljLo ^ la *_'J ,,-ilj ^.Utlj 4j|jjJ| 
Ju£j .(j_ojJI L*LI!i (_yi «L^vLLo LlulS La c-u n-fc-l Jt-Liisljll Ojufc (_y3 «Luj/jJLo 
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pisJI Sjjjjb 

(j-AJ (_,-a iiLUJI 2 ogU jLCa^l (jjo-l v-^LajJUl oju* cuAA£ 

JjiiTill 4-LaL "j jjjjULJI 5x.jji 4-uiflj CjJS^JI (^ (J Jt CjLuLi uaj\ £j\ » <-jjS JLz3 
2 La I i •■!! (ji Ijj-jJ! J^ I^JL? (J^jjLlajS^lJI (ji (j-<->- (j-3 .«2_pJI 2_lL>JI jj^S 
1941 aLc (^J .CiljLoj-JI Jjjj-1 j»>23 ^,111 v^jLxj^J^M ,_, " a j ■ a se " ^jjijijlll 
LLal uu jJj=j ilijj-o J£ (j^ E. I. Tatum ^jLjj W. G. Beadle Jj^j-j i a £u£l 

(jjjJLi ( _ t jIjjjJ,Ij ^LlajS^lJI L&JI 7cl,l (j! (3^-° 5j£[a (_yjk i/<ujjlj cjjj-o 

. L^J ? o < n (jl 4J ^ .' ' "J (*J ^-^-^J^-*-" 
4_uj» :l i J ilj * CJ i<_jLiSjJ |_gj SAll Jij^jlII I i J" (jLJLill (jM .^.Atl Lai 
(jLij .((jL^li-Vlj *> ui 31 ' 1 1 Cj_^o i_l!jij_jJj r-jj_«_i»j « ( _ 3 _oj_o_SL!l dLulSLiil 
Jl>- ^yJI Lufc (j^Laill (jjjuk (jl i a uu^l (jjj (Jjf Waddington (jjiaJj'ilj 

ALC j,^ liJj^^-J^J J-3-ljj ' ^J^ a J1j" L&J-ljjJ (_j^JI 2JLiLlll 2jZ.Lu^5 SjLcI JJJJ 

4_4_tu_^_a ijz-&3 i4l2ejll& £y\ < u q-*-j ^j nnv ^^ 4jLflJ,1 tfjufc Cjj-cuJ Jl9j . 1935 
/j_jLLi «Lj-3 ' a ""'J J ' ' ^ J j a J i ;j "' L^lo Jj^ '■j^? 1 ^' t T*-^ '*'j-^' ^-Vj' L^\ 
r, o i ii j La ' fl '—j (»3 (_gl) CjujjJJ jj-ils (_5-3 LoLv 4jljjjIj 4-U-u-aJl iUji^l 

Drosophila 2 g^l all 2jLij jlc (Mutagenic Effects 2_ljIjjJI .-.K AUtl ^jLiJ 
i^^iitlo 2jLi JJI o jut jux. 2-uliil'tl i -ilj^Ull J jji_a j ? (j-^ J^J • Melangaster 

«1u>.jj x_3j JlJjC dJLii-oi tl i ii o -»- (j_a i_lj_ij La ^^Jl J-^J^J JjjJ,! I JLfli (jij 

IjljI^j JjjU! Ijla jj>^ 2Jj|II irjLcLtiVI Lai .2jjla ciiLvjj 10 Sjlj^JI 

(JjJa (j-C J (_2 _ '- >-' I 3 *jjj" (j-^ J * ' ' ' a J ' °i ' -^-^3 ' ^C-J-^ < p-" Lxlai. 

. ;> j< .""ill «Ll)I 3jIj^>JI 'L^-jj ij^-3 < ^"3^' 
2 jj la i «Lj-3 j _■ La jJsj ij_«jj (_ajjG (j-° 2JL2J,! (j-a (^LiJI *j^>JI O^J 

X Cjlj-aJoJI jjlc jjl JL>-j-3 ■* a-"-^j ij" ^LlJ 1 r Target Theory <_3JljjJI 
jljjuuj .2jc:j^>J| ^a Dj o^^ kj a tiu-o. t X = a(l-e" kD ) 2_3>L»JLi ^y 

i5j_*jju_a Quanta a^SJI ^j^' l^sj a2 «L?t_uJ Cilj dlaJl l_uJl>- jJ-A IjuQjj (J^i i h"m 

jjjtic ^^al '" iRoentgens (j^tHJj^Li 2x.j^>JI c^i^ih I jlj .iJiiLyj'^l £yi rljjl 

(_yol i^'mla .il>-jJll (J^la (_>^i5Lij )«_a 4-ula <Lcjs>- CjIJl>-V L-jalLaJL I ajj»SL!I jJLc 
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pJLaJI Jj? 

2^j-^-llj'"'lj fliaJI JJi£. (j-u cUlaJ-J I 2J3}L*JI «_a (jil (J-i-ulLi V jji/Ldl ajjiSDI 
lIiLj^j'^I Tr'jljl -5J-C Lai . 2_j^jL\!l CjLji^pSLMI ( _ T J^- I uaj I Jj j ta *j La IJL&j 
^jjjLlS 4JLj^_L> oJUfc (j2 Lvj-iisj dUij i«Lcj^>JI *_a i.i uLuXI j>JL>-j ^^2 
Oj a La CjIJl»-2 (— flSj 3Jl»-Ij (pi < i"il) 2_ij_il3 (jl j-a-ij /f" '"" "1 1 J-5 .2_cj^>J! 

(ji Lalj CJUJJ^I (Jj9 ?-j|j (JSi Mil (j-a OJ^-" D' * j0 l **.'J ''"^ OJ^* (j'J '3Jl>-!j 

.(^icl 22LU ^1 VLSiil ojSi 
^Js 3j_ii3 cjIjl^-I r-jj_aj) ^1 «Atomphysikalisches Model der Mutation » 

pj 3 a " (jL-J '-^JL*-?-'- 5 LJ^JJ *i^J •(^JJ'- )l " gLj^Jiill (_,lr ljLaIl^.1 v2jIjjjJ,I 
(Jib 4Jij i*Ll«-i£L!Ij «L_)_ui!l <jC J 23 i ii a -5j^*-a A^jLa J£L<Ii ( _ T I^- I J-J CJjjJ.! 
CjLJLi loJI (j-a *\ i n^Li joj i(CjLajijj^ji^SLII) '"''.;«.' lajL uajj (j! (_j-!l i-dJjli 
i— a I mi'iSV 4 Ij i iij (_gl «Lj^Lajj jji «UjJ (j^>J (*J >-lj . ( _ t jj^>- (0^=->- (j-a L^JI jU^ 
j-j-C Ll^ij_«j 2J| molt Ijjiajju I jJ iSjjiLtA CjLijjjii! «LuLlo_iSLII tbtxilajl 
d«j , Utl a i ^ J ^ ^Jjl , „".tU i<lt'iSj , I ^jlj S~ , ,,l jjjo-j cUijLila 4jj/IjJlJ jjiLta 
(j-C 3_JjjJI 2 JU La * II (j_a L*^j-ijij£I (_yll! 2^jj<J,I *_a 2 ? i n"a JjJoJI ojbkj 
. I Jtx>- Lcj^ju 4£jjlL.I 3_jjjJ| CjLlajsjJI i_l!^Ljj 
CjVLtl! 4jtla 2j a sLuLoJj CjVLlLiV » JaicJ (jl (j^-a-i CjL<-n--yTJl oAjfc (Jila-S 
(Jj^-f (jJI 3_j3IJJ_aI 2JLv <j_a v2jVL21iVI (jl Li£ i^uj^^OSLlVlj 2j)lj^j*VI 
,-iVI S" jV| JLv (_y^ Lai .3_ljLj_<j_l^ CjVjLp ^^J! (.g-ijj Vj IJl^j- SjJil^ILa 

(_Luajjj jl ^LujiLu^l 3JL>JI (^1 Slj3 (jl La] cjLtxjjtiL! (j£Lo_ia «LujijliSJVI 

(_jJ! J Ltaj (jLS iLgjIji i—xjj^j SjLcV I j^j uai. Jju 3JjJl>- (jjljJ 3JLv (_yJI 

Jj-ajj ^yll! SjjejIjJI cjj! Shj . («lj^v^l (_gjl in" a) tautomeric (_gj^aj3jj JSLi 

4jQal 4 i iiq-»- (^1 Jt-aJ^J t^l flXllI ."ilj AUll ^jIjj (ji (_5-*j) ' ^J^ a Jij" L^-jJI 

( iUjiVmII 4^LU (jl y~r m , ,ij i-iJj>Jj J*». ^yJI .(10°5jIjj>J! 2L>.jj j^j aic 

i-il 1 JlJLl>- j tdil^ i i n » ua * j_A ^_a-*-I1 i La i --j" rt j t dal£ (jj^IiSjl I , 5 ijr Jb JljJlI^. 

. «Luj^jSLI! cjVL21jI Lj-i3 cjjJl>. j^ cjjjJ,! (JS i" "t (_ 7 jJI cjL5j_^>JI i—ki^aj (jjSLj 

U I r S^LLs 2 j I j i ii II 2 < mi^/I J 3-aj ' a j^ ijjjj-jjj (_i_coj dJLIj j-3jj 
(jjUll (_y3 . Ul'a (japSUJ 30 LfeJa i "J tlj^J-l 3jJ-^3 ct^- 2j^JL\!I CliLiji^jSLlVI 

2J3LJII ■■La.Li.VL-Jl 22LU (j^ Sj^ 20 jl^'^lOOOxkT J^Lo !jlo.j [ji3.l_jJI] 
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<j-SLtj . «LljL2JLj 3j_ik> ( J a ' a -~ I SjjjijjIo L$j| Lylj (_^<-!l Jala jjj^pSLJI I , 5 

j_uSLj JJsl cixjl^ <Luj i^aJI cjLjj^jSLIVI 4^ lis ^Jljj ^j-^ 3 d>^ Ll^jj-^ .«Lajufc 

(J1_«JL»-Lj flj als CjIJl^cjjj<2 2jjjj Jail 4-SlLaJ, I <icj^>JI «L<t-i3 (juu jjl (j-a 
JJju \^'ic j-l*1\ <tc.j^>JI ojufc (^SJj . (jij^l I *-j j J la I !_£?) J^-I^J! ^gjl i n_) 

CjJjJJ Cjlj i -5JlC (j-O jjuL&\ TCJVjjl (_,i^. O-llS IAJJ*J>JI Sjijvlj ^^3 CjLcjQJI 
ijjj^_jj^ n i n -tt-J L-L&J . 3j-o 100 ^1 10 l j H a i_ !j-Sj Lxj a^jcjsJI 3Jl>-Ij ( _ t 3 

5j flla d j'm i nil <d * lu2I ^_uLLl «L?t_uj CjJl^o ^ji j_A ^jIjIUJ ^jl i la >■ j I JuLl 

<_aVT 7 J^ ^ 3j_a (jj^IJjj <_aVT 6 L&jljJLo <1c.jjlj dlljj (eosin <jjjjjI) 

(52*) , „t,, • 

3x.j^v (ji i-aj^^jm (j-oj .(j^tlJjj 10 6 x 42 = 3x.j^>JI (jj£3 (jl s-*^ (j^J-a 

( _ T 3 Cjujj^I (j-o T'jij 10 X 2 (j-o "-J-1J-2J La CjJLso Jl»-Ij (jjajJjij (j-° SJjSLo 
^iLUI ^^3 (jjajjjij 10 6 x42 lijJLso (jil i«U! (j-O (<_<Jt£La j" o" i i ii (_gl) jiLLa 

1 043 iLu^Sj 3ji 10 23 i^jjsj *UI (j-o _pijUI o^ ^J .cjUjj^I (j-orjij 10 20 

(j_a I /\) 0.001 = 10 20 / 10 23 j^fc S_uj_o ^-u^aj ^1 i^ljjJ! A^ jf ^^ 
Jlijjll (jLi g-txiaxuzl ^yi^. 2U_i-»Jl ^tjU^ (j-o (<i^>-i liJjJjJ ^1 ^yi^. .((-ill 

I kl3- tiJLuk (jl» (jJI J J |"|J j iiJj|j_J^ sLjejjj aJlJ-"| I imI J^SOJJ^jIi ^1 joj 

4jlSj (j^ ^j'ji 10 ^c-i Jju (_y^- iji'-' *— ■ ! ' jL::;E i LaJ^^ S^ila J4J5J (j^ lj-3lj 

3JL2_o (_5-3j • (_5-tJ>-o L^J u^ 1 ^ CjuI 1 n->Jl eJJb (JILo ^1 CjjjI ti^tj j-iIiJ 4jLii 
(j^ijLa 1 ^jjj"^ j^' 1 944 3J3J j6'~" Lr^ Nature j mi" j'i SJj^a ^^a Cj^gja 
jijjjl! S^tjli LuLj/f cj j^o i(jjjl! pU^iiU S-p-^J^^I _jLjV1 ^1 ^1 Weiss 

C271 w 

iTazuke (iJJjijLjj Smith i~. umj Dainton (j^HJjj Collinson tjj . u I \^£ 

(28) 

(j^jvjijjtjL^JI Cjlji ^1 iSchwartz jjjLiJoj Czapski ^K mjLSi - j'^ Jjjlajj 

(29)- 

Hydrated («UI (j-a 3jL=eia) 3^j^« olJj^pSLII x2ljJI ^ c^Jl^ 3j^lail 



222 



pJLaJI Jj? 

(_p=l^l£l «_o) 3_uLulo I I j A.Vi j -^ (Jjjji^jijJl^JI lIiLjjjI (jl I olr '.electrons 
. «LuLulo , 5 La>j-<i£. i "'^' ^ Jji 1 1 Cjuj^jSDVIj (H2O2 (Jj-« jl^-i- I 3tA>-> 
<Jjjl£ jj (_j^>- L^ljuil (_j-l! CjLJjj^I a Jut j 1V1 i" (jl (j^_LojJI (jJjUfc (_y3 (jSLojj 
.i_al JUfcil ojui (2>c i_£ji j laS <_aJ( (_j\r jy^ Jju (_,lr lIijJjj Ju3 
Cjjj-U I a uaa 4_jlj2 [j-jl 1 n 11 jj-a 4JI (jJI L*ll!i (j-o liJjijjJj (J-aia- JuSj 

U^-uijJ^J LcjIS Jl^ill CjjjJ.1 (jl£ I jl La (J^>- '■ LS-jjjLa (Jjl 1 n"ll (_ !U f jj 

*> I aj ■ " a al • •■ 3 1 L^jI a] i3JjjLLo 3-Jji CjLjlajso ( _ t j* Sjjijjill CjujjJJ J-Aj 
(j_« I ^ La /-Jl^-a^lJ I (^ j ge 1 (J-A /yJL^l t5j_j_iS «L_uj ^j-* ^J-*-J J->- (_2-l| l_u> ^ 
^yjb}^ Continum J 1 ai ^ «Gl aI JJJill (j-o jJL*j 3 gj 1 luJI 2 1 ■ a a i 1 1 vIjIjjjII 

I Jlj* p 1 11 a I oji nVj niJj^^jj j^L)3 ' "'■J a j ,| _"' 3JL3JL ^1 cjjl>-j Jl2Jj 

tlijUii Ljj-ta-j LljLj^-j-S iiJj|j_jJj tjL^ Jui3 (j ..*'tl ^^a L>rh^ I_>j1 'JtP"^' 

^_3 L_ALiLlt (_ 3 -^-ll «3ljj>j1j p-ajuaJI)) \aj j u * 5^_L^L?e_« Ll>-^j^_laju 4-al 0" ifrl 

:dJJj 43j-L^Lx-a i_^ j^j JLJ3 jJia . 1932 aLc (j£ I j'.'J^ 

I) i^aJ-g isLjJ-Lill (^ (_gjui2ijl dJLuKjJ.1 j la j 3-^>-J (j-a JJljJ i^JJl J»^H 

.3_jjjdl ?u^_lAJI (jjjLjiI i^-Jj^I cjI »j i m->J1 ^^>-j ^«-o 'oj^J ' Jj^* " j.'' 

L^J J^ijj (_yl!l ** flUIajlj (^LuijS jl j^u^-ia j j 1 iLdJ -5^>-J (^jLa tcjvj 2 1 (_ T 1^.J 

( _ 7 SLuI£LlI,I (JjLaHJI SjLflS aJjlI SjiSjll 4llLa-"n 11I £j-£>- (j-o (JjLx-<j ...SLpJI 

CjIj jJI jlj ^" . ..I * /j^t 
iliJj^^ JLp- J3^ «J^i (_g jJI (jrlj^l J^I^JI I j-fl> (jX. l-.Tjll c_^jf JlSj 
(_pLl Ij^cLtnA (Jjwuj 1 US a ojjiC (j^ (jj^ iSuJIj 4jljjiL11I ^^ iJJIJlJLl>- [jlSj 
«_iLbj LJj-|>J (_3-^ - Ll^_iS-U (sJ^Jj j ii-miiII Jl^jla ( _ t 3 '3-^-° 3rrJ (j*-* J^J' lj-° 
4ju_u1j 4_<4SL?t_«j I -»- L^a ) '"'J jU' «QJLia (lA-^J * ^Lj-uLv cLil^S (_ 7 j^^J^_laJ1 fiQjeJ 
CjjISj .CjIj'i 1 11I Lj^jJ^iaJI (JL^o ( _ T 3 (J-*^. (j-o -Xlc- V! J^J-JJ Z >-iSLfljj| ( _ T 3 
^Lal ^Ji-'^- ij^ 1 2^-j .^.11 L^jI^jJj CjJlxj-3 Ji^J '' : ^i3JJ (Jy*"' 4jljj/Ij «OJLio 
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(I J 'jj a xtl£) LuJ.jL-uL (jJ! <La_La ( _i i n^l «GJL<La d~lifr? JiJSj .(j-ojJI jLpi.1 

^^a /oJUJI) T. H. Morgan jLvjj^ «_o J-«-*j ^^SL! jliSjj 2 . n . nj-a £yi 2_t^a_a 
2JLLa 4jia j lLJj Linus Pauling *iL<JjL (_^2U! iJJLl&j . (<t$£Lill 2jLp CjIjjj^ 

(jbj^v ^yJU^I (Jljia-cJI ^yi^: La^tui 3JL2II ojui Cxil^J . 1940 aLc ^ 2_«^a 

ijIjjIjjiV! ^yJI i^jJj Lj-a><4^ >LcLij dJLuk jl 3^£La 7-j-la (_gjdl Pascual Jordan 
La jl>- ^jJ! LiulS cjLj^JI ltu cj^LcLiill (jl ^1 ijJj^jJjj /tjjjju jLJoi 

jl "t I alSILa jULuJ I o^ I (j^_u^j>J j'j aj i u2l ^j3^jj 1 1 Jl-l>- I q J a 4 q a^Ad 
3jjlj_iiaJLj I i J I (j^ljj^v (j_° V JtJ ijji-VI <_*-|Ljlj L«-fl>jL>-i f-i^J ij'-*" Lr^ 
^ <ii_al La (_i (Jj^il jl .". fVI «Lj_LalSLlII ^ La »" (jl <_^cjj . jLiljLilLa jLLUj 
1937 aLc (_y3j . diLaj^J^Lt I i j c I ' La • a I j (j-uj^v (j-u ^^cjjJI cjjLjtill 
:(_pLaji 7-ljJLaLi (r-j>j_j_aLS ^^.a CjujjJJj * l_L«jf£a-iaJ I («JLc) (jjjJL* ajJD 
tj j sc i n " II fr i n f t «UjLa_a «L^jj_Laj (cjj^JJ ?r i n t) 3jj)^_u_u jj ' ^" » jl (jS_a_i» 

JoLujI 4_lL^5 2 L ' La j~ *~ Lajj '3-uL n clj- 1 nt dJaLxjoJ ^^LsJI <"«IMjU , ,.i ,_id 

It f . , • t -, (32)(56*) ._",, (55*) „ I . 

tfjufc (j_a bl j-*J-> f«J ^>o^J^_*-u (j^-Jj •« * ' aaj i ■■ \ I * /c-tu^JI jLlm 

^j_a «L_cia_«_j ^_3 L^SaL_u * )J-^-i ^Lij^SLa d ^ j 1-^ i ^ jJljj 4_»j>ij1 ^ j i ^ *" 1 1 B ^jL) 

i-i!j I in II x_a (^jLjJLj LSj I i ii ^ j fl i a i) • Sj i^a j| ^^XjJLS-lII i-Llj Lull 

3jIjj>JI 3->-j-i ciijjIlSI 1 K'.-<I ^jt^;ll J< d^tj . , „~ (_gjj| (^^j"l h ^j «i ."tl 

1Jl_A ^^l (J-x-13^-3 Jl^j . (( 4_j_lj^>iJ 1 ^.iiD^iijI I d l£ dJljj ^3 j^LaaJl (j_a 

(jjl^ILlI ^^Jl J '^" X 4_lj>JI i " 1 1 ajJa-lXI (jl (jjjLjiI (_,i^. i-jJ^JLII rnTii nVI 
. I *.! .^a? iuj^iaj'^l I^lS i-Lu^ylll 3JU-JI 4jL i-Sj-tJ |_5JJI ^ySLusLLjij^^lII 
ij-^i^j i"i I L»_Li h_JJlJLLj (j Lj j-j-Lta-t I IJlj* 4_lj>JI '"" ^jl^'l I c-iLjcTlS jl 

.SjJLuJI a^uj^IajVL 
«L»-j (j-L^- Sj S, rill aJJt (_ T L^- J ir'i-*- Ji^ j-^iljj-uj jl (^ (jia (^-i-ijl^hij 
^Lal t^^Qll di_j_aL(JJj_a^lJ1 j^jL^ tj^>- L)'- a >^3^ Sj-usLe-a ^j_a ^j a j i a *^ ' I 
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: 1886 *Lc U& 2u$\-u±a^\ Sjj^JoIj^oVI a>1xJI ^LxjI^I 

4$jjt-ai"i i njl <(jj] 'LpJI CjLuiajuil I J i^aajej /_HIl 3-oL«JI J>_o^»-_aJI 4£jjla£ 

I j I a rt ui-%. (_p (_g^aj c?-^' i^LLaJI Jj 1 1 ii ^^3 I JaJl <"< i njtj . (^jlsj'ifl (_ji£.J 
tLujIjJaJ 2 I J j j i ii /_^ (Jj il—kj u>l I 4^-LLa j^lC 3jj_ca ( _ t 3 (jlj i Ij-^lj Ijl JiiLa 

SjjLJI ^j^l (jyJI 3jL>JI (j no Mill (j-a 4JaLLJ! Jl S"i'tLi A^vLla * ■ ■ aj (^ill 
(.ijjiiiii^ji SjlaLv ^^3 jlip. (jL?j) Franz Simon (jjajm jjlj.3 Ll^il jJilj 
Liiajf (j7n< i Jj LaJl>-j (-TZjS) /, I c (j"u* ' "^ '-"' Lr^l J-^'-'AiJ-'"'' J-^- 1 

5. ,U1I ^a^ulj-^VI l.'i & j -^-'"Jj -■'"■ ->; JL3j " Sj^JI 4JaLLJ! (^Ic 

4-SLlj i5jj>JI 4^l_kJI Sjjufct iilj.il Jl3 jl£ 4J| JjJJJ t_i^3 i4jL£ (jjs 3_oL\!l 
(j2 i4_u^c (_jJ JJ^JJ «L^>- eJJbj .(_gjL«JI £fjL2JI (_,i^. i— <-<-i-a j^jj-*^ L^Jl mjIj 

i '^*" I (jj a j i n » u 2 * fjj *j g all ^k. * tJti^al JoSOJu ^_A 4_uj)j_l3j 21 ^-l«-« 

(JLjl^I -5J-5j (jj» *• ' J ;j a ijj-2j 'LjJJ I 33~^J 3JL<-uj /_i <>>k-> <"<fllq j^sojj^^ji 
I mi i"t 3jlj^>JI (jL9 dJJjJ «La_uJSj iuu ii-r^ Luj^jv «Ljj/jSL«^ (_^>JI r«i i n-»Jl 
(_£j_>iJJ . 3jjLj>JU »l j mi^I (_jJI 4_La ^j a I -»" i (jl I nlr (jl£ (_gjJ1 -i ulSJI ^yC 
J I «Lt>^a_a) 5j j * i<t Cjl_j_aS «L_u^Sjt_a Jl *j |Q ' ^* * SjJ^J,! 3j1jj>J1 QjJb *_a I La >l 

3_L<ukl V oLui^ I j '£. Ij i(TZjS) 1_<jij£Ljla IjljJjj SjJjII 3jIj^>JI jj-o (SjJLji 
^^lll 3_uLpJI ijiiljj^j i nil [^ 2 -ij ^ cjIj_uL3 L^J (jjSLj (jl (j^-«-i V I jj iL^J 

4 I j i iij (jl 4_jL1S j-^i^ju-lm (_iJI LoJLi^. i_2jjjJ,I (j-o (jlS i5t£l^JI (_y3j 

^MiUI (^JJ3_LoVl) ATP (^ 3_jJjVl 5-i-jLi-a-j-SJI 3_aLkJI JjljJ 
^ ^'^aoJllaJl ^ ATP J3 SQj^JLt Sj^JI 42LLJI jTj /"^(ciLL^I 
'OJ " J '"J ^' LLuoIjjcI lr (3^'jJ 2 Prigogine (J-l^.j^=j^j (jSLIj .i_JUJI 
cLuj)j-Laj| (j^j'j Sj i u2l I J * ' gga (_^3 jjj>o ' ~ i I j ' ^* «j 1 1 (jl_) i>^-ka_i «L^>-j fj-ui^ 
«La^>JI oJlj* (jl CjJl^vj Ji^j .«LiILj< 4_Uj|jiaj| (j^ < » r ujSj La jJuLi «Li>-j^ 
pit Mil 3jjj-o (_,lr VI 3j-»- 4^LL> ii. n"^~t V CjLjLjJ! (j'i/ i L^J jii.^1 ' y » ' aj 
4_tJLLaj2| (J^so mJjj>-I SjLijlj jl lAUij^LII (j^ a Lka-Ll I (jjjSjj (_y3 4-aJiir" i nl 



(3 aJaJ ^ S^^SLa 3_aLU ^l) 3_JLij, iujijiajl ^1 (mJjIj^JI ,_JjIj>J,I jl) 
(j\->\^£ /. I c \l i" c VI j 3|_lj>JI cl^j-b (_L*» j^>-i I (J-naAll (j i ' ^»~_' Vj 
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3_jI Ja ^S I gSI i u (_ 7 jil 4j^jJ,I 4j*j>JI lr Jj J uijj jl^3 iS3 JLU ; ""^ljl^^ 

diljjjl (j-u ilaLjjjVI 4^1ia 3-JJj-a (j-a ( __ r jfc CjLjj_>^>JI (^ JoLlJjVI "iJsLla tjSLlj 

3_uLl4jSLII Jajlj^JI (^a jlj o" i nl J->-JJ <±*-p-j oljul Sj^Ij fjJs LjjJ-5 4 i "*"' 
tijjjJU (jl_i Sj j g lj 1 1 «Qjjiaji ^1 di!i ojlja JlSj . 3j_u£ iJliLaL^o f_j\r jd«-a 
l_gi : (_gjjjJI jI^SjJI ^\ j aj *" L^JI I Ji£. La i Jl>-Ij Jjlj CjI j 5-da3. Sj^Ij _J-<k 
Sjjij j i ii «L^-^3 I j La L>-jij 9I aJJt (j-a 3Jl>-Ij Sj^Li (jl .4jjjJ V Sj^Ij L$JI 
ijLifu (j_jSLj (j! i-cu (jLajjJjj (j-uljjjj LS^J L^S^Lj/ (jl «_o i ^xla-lll SLpJI 
aLoI I_LiI» (^1 dJJi (j_a jjsoJijijjIi (j^alic^ . I J » a j" tjS-<JJ ^> "J J '^*.' Wi^ 
V 3_jJT ^t i-ljj 111 (_^fl 4-JUl^VI 4-J^I <j£: <_2>lii.V! J£ a^llam <j3~\ 
,. \ r (j .1 j I (j-SJj i(3_Jjl_«JI) 3_LoUajJ! gLj^jiill _j\Jl_jJ3 ^l L$£.L>.jl (j£L<jJ 
iS-u^jlUI (Ji-I J 4jjIj^VI lIiIj jJI liljli 11 4j>.jj» SJiJJls. 3jJ3 tiJLcji (jl (jjL^i 
. « ^ u^_iiil 1 ^_»Iije_a (_ 7 j3 t ijj>-^ j-£l>-\ (jl ^ w n *Lb ^i (j£. ' allae rt LA^Lb (j 2 (Jj 

tj-SLxj V (_^L!j iJjLilllj ^jj^^UI <j_u j_uj»lll J^>- J jLxj (jl «j-*i! o^-*^ 
(_gji>o (jl (jSL«j V jjt q^ 1 LK SJjLilil /-iitl jlloS j^ liJj^^j ui^d o' 

( __ r i^ Qi^ D' O^-*- 1 *Lj-> IJ(_J>J ' ^ J " * ' Li^-} J-^-^JU-^ 1 KJ"^' ^J * ^^L*- Ly" 1 

, juiju J aSj 4 J i mi /_L^>- J aS (JS mi 

ALC ?-rii~li ill i»Lo| I i » I SjJ CjjjJ.1 4jL_LiL> (jl tjAjJ (jl JJSOjjIJji (_JjL»~ Ji^J 

*u_>_uiJI (julj^ (j^ olflJ V L^JI (jj« ja£.jJI (_yi^. i4jj>JI 3ju,l » (jl J-Aj 1 ' Jl tP" w 3 
3_ub_>_l^ (j\jlj^ jjr 1 n"t jtp-j'i/l (_ T J^- L4JI VI i7CJjLlII I jui (_7^>- CxSjX. Lt£ 
' ** " -' o! *-° ^JJ f-° £jiJIJjul J>JLAj . S^jlJJLA ^_LC f^^J-II Lt-^*" lj'3^ V l5>*"' 
.<(4_^jLtuj1 (j-u1^^Jl (JILa «UILa /cJuJI 1 Jl^j Lt^iILa 1*3-^ u^ ~'~* Lt^"*" t & "~ l ) '-^-^^ 

(Jj^o^j j^s jj_i j-Lu (jls (_yl!l I j ' "■'" «La-iIi!l (^J j^?°- i w l> j -" 3'- tuJ ' I JiSL&j 
1 jJjjLo (__4^- L$j l5j^ > J ? ,J - : 'Jt> J -" d>^ C-^J ' ^- a '- c - j "ic (_5-2Li dJJ j (_J_l2 L^>JI 

. Luajl «L_cv^a L^jI (jl 1 1 iitl (j^_uuj_tiij1 Jl>-j «L?c_uj (_ T J^J 
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(_, I r <iiolj-». ( _ 3 _3 /oSLajj AjSLloIJjjJI (j^JljilLa «2^l ,^^VIj 2_jSLloLcjjJI 

mJ a2J 4_si_p'u 1 1 j IS •"■ ( _ 7 i^. Ji-BU>»-i 4_Ju^ ->l i ii-vl (j-o 2 c j ' . ^. ^ L$J 2 LiiLi-aLLo 

^^LaVI L^jlji c-cL-^Tlj (jV. L4J53 o^~J 'London - Heitler j I "m ft . o^ 
/n 1 n-v ^Ir S-^Ua L^i| ^3 2_£,| , ,||| 2_jJ| g , ,-„~ j'a , 5 j , ^ .", 1 1 tiJJjiSj . 2_pL»JI 
(j_a u 11 j I «LlIVI oJLA (^ t_iVjjJI (jLujil (j-o (jj-u (JSla jlj-C. Vj . Sjjjjajjlll 

i_d_<_iLSL<Ji,l (j^j LijLsol j<u (_ 7 j-J! » La-2J| ^>i£i j-& (Jj ijJ>J! (jL^ijVI ^.LLl3 
(■ajjiiin^jl SjlaLv <j-o) (jjiscJjjb jLil jjsj . LiLfljIj S^L&j ^^^JVI ^^.a^SL!! 

(jl j^J^ (<sJ 4_cSLlj i3_a^i«J,| oJl^j j^ojj^^ji J^j mi" 1 ill JuSj ■ *JI Mill vl S"<- VI 
•j~J ,U " e ' (j-° Mj-^i '-*- a 3-jjSLo iA\ 1 ill 1 nil SJj^ls CjI jj^Jjj ^^ji CjLLujij_l!I 

(Code) i^£J\ j! 3_jjjj>UI JaUjVl did o^J o' ' 3 :< ■" a Ah4- a 3_Lj|j 

3_uLajSM! 2L*jJaJl (j| ^^k: I . I ta a (jSj (<sJ «G| OjVj . d_ufci ^ <-.M< .^UA.TI 

ClJ mi I JiJ3 C^jl£ (fyjtJ-L^ail Mjl) «3_3L&jj SJaj^S^I 2.U*tln ojt^J 2_jJijJij»JI 

31am ^ '~«j gla I Q44 ^ I ^ j^'-jj ^ a£ <bb£ <Lj3 c-u^j pl£ {£ jil CjSjJI ^,' a 
O. mJj-jST L^pS" 3JLlo (Journal of Experimental Medicine) ^^jj^alll c-JaJI 
1". mm t CjLjjjJ.1 (jl (, lr LjlLsLS ^LJj I j^'a IjU^I j^j '<jj>*-lj T. Avery 
«:L>. mJ JJ! n-aLSu^V! I ju* e?- 5 ^ • DNA LjjJI <j-o Jj cIjLLuj^j ^ 3Jj£La 

(_lc La^-u-u^j (jSLxj SLpJI (jLi »l oUll ><ua-«-a i_al^j£.l ^1 1 LoLxj 4_Ll>- ^fl 

(j^_4J ^ ^ " uaa- »l «u_)_ui!l (julj^j SLpJI (j^_i 4j^j*UiiJI '"'I '^al "tl'a 
roJLaJI IjLAj .43lj^Iaj £yi Ij-jjS (J^^cJ j^>oJj|j-tu (jlS (<siju 5JI <"m iiVu I ^L>- 

!jl>-Ij ^l£Li3 cjIj jJI JSLlit 3^jii IjjI m-^jJ i^Ljj-iAll (>J!j^ «us^>o mJ JJI 

(jl 4Jjl_3 J 2 a i«Cjlj_a Sj^c ^ 1 iLdJ J£LiiiiiJI I JL& ^Lcl lil VI -ij^'"H (j 1 m-»- 
. 4-ulxajSJl CjIjLL>JI L^j (Jjjj(3 ( _ 7 jJI cLaj^LaJI /_ifc JaJLajJu eJJt (j! j ■''*■"_' 
Cjljjdl Js mi" mJJJj (jl (jS-4-i JjJtJl^. i3jj>JI 2 al Ull j. 1 ,^. ^ LyjJ OJ^i (j^ 56 - 
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L—Sj^a ^_y^S3 u^l if^^AJJj] jLL>J JlX>-J S(_gjj>- fjS 'f"jk ~'1' (j ' n> ^ S Ul] 

< (37) a,ulall ^ ?l j;>v 10 5 ^JJ 10 3 Jjj^u ("^SLilj-aJI ^ji Ujfrm plkia 
2 al La II c_il i n a. ,- I f j-o'i/l SjL^J /-^ _j-<fc (jjJojAJ! (j-a LoLLaJ till jj LjjSLa 

(_^3 1945 *Lc (^ 2 U^;tl ajjfc (jJI jLil <jl (jjjJLjJ Jjjjjj J-2j .^xm^All 

( _ T 3 4 IS i"ia «L<u (j-u-J 4JLi j^>^j-uj Ij^^ji-i JJ3 I '^*_ (J-LjjLla-iSL!! (_jj>Jj 
I j ~ a I U ^)2( i4_lj>JI S^UI I J I a (jjisLxj (_j-j-1! Cj I j_j_<i-<Jj-l! I jlj S5j "I 7"j-^" 

SJajlj JSLI i ^ . ^ '■ . o c (Jj^2j ilaia (jj^nSMI 4j^ii ( 2^c Jjjj V (_yl!l S-iIsLjjjVI 

(_^fl (j-<lSj 3-JJJ(J-aJI (jSLlj .ijjUJI Sjlj^JI 3^vjJ ^yfl 3-LUI 10 30 (j-C J23 V 

*sJ La IjUfcj .(J_l^v (_p /yi 4J3JiJ 7r i ii Tt Sjjjj^UI Lj^oLu (jl i— ajS :j_ujuaj 
(jh-J ^J &1 ta II ^ al ",", II liLJj ^ J » .' Jl>. ^1 iiiLse_)V! C^e_u3j jJsj 

^y^JI 3l_pJI " 3_j_ol_LiJj jj^JI ji(_5jj>JLj 2 aLilXI liol^JI M-ulj M.r 

7r i ii t 3_JLoLj (j_LjL13 (L&Ijx. (_yl!!) «LLoLLiJjl 0J143 .j^soJji^j-ijj <j-*i C^alfll 
.(j-Uj^-JI p I ' La i a I SjLal (_y3j t4_iJL>JI Lj-l3 - . ..*~ Sj-aJS'^^S <Lulj^JI 3JL-ujJI 
(_,!£. ^JLu^-dSjjJI (jiuii^l £yl i_*JsL*j ^ 3j>jSLa 3-uljjJI 3JL-ujJIj 

LlJsL*-] (_Uv>0 ^jS>-'\ A I i nil ii 4 I i ill i nil Ojl^J (j^pjjjj . UjJI (j-O 4 I I ill ( n (J^Ls 
i_Jj] (JSji (»^ (_Jjj>-2| (_ T 1^. Luil Jl>-I ' flip (jlil i ill i nllj .(jjuj/^ll (jjl LuiILa 
iy£uuuu>-jjJJb (j£uai\j (A) (JhJjI JS" Lj-l3 J*C mij (^^jjjlll pi i nll£) i acLuax 
(jjjj"n i nil )«_a tQljL^-jijjLjfc JojIjij Cj^Lj (JjSj (G) (jul^C. JSj i(T) (J^ajUJI )«_o 
' a^.1 .^ 'I t_JjUI (I'll i ill i ii i^l) bLjL>- J'^^" ^AiJI J mS'tl Jj^j .(C) 

SJlJJl^v 4_LjJl^v (2>J>SLlJ (d_JjL>- jl) 4_U3jLc I 1 J '" 3Jl>-Ij (_p (j^SjJ IA ^1 

(^ jJI ^ uLdJ (j n t n^i 1 t lSlju 'o^l (jLLil (jl -^^ I ua^d (jLJ^J I j **~ ^-ijJ i4_4-<w_a 

(_3 d Uj , ,, ,11 Cjlj_LajjjJ,l (j£, f^>ij Lxj Jj^lII (<UJJ .t—i^l 1 a^Li^aXI i_J^iI 
4iajlj (J^v i"ij 4^LLaJI j_ii. 2I I Jut (_Uv»jj iL-ll fl • ..j All ^j^Lj Jl/j^jJSjj Sjjj^a 
ajjjjj . «LLal_uJi,l 4| 1 ul 1 nil L^j (JjSj (_ 7 SLI iSLLaJLi 4_l1c. 4-U-iJe 1 nSI . SjjjA 1 "j'a 
jl (S-lj-ll (j-a (jjiiLa j^Luiji jLi>- 3jJjiJ>JI A\ i ul i nil ilajljij i_*jS^3 ^ 1 J 1 J 
(_p Cjjjjj i«dj>oj r-jjijj,! i_J^i!l i_a^Lij I j • ■■■-" Jaj^j CjLxj^jI icjju^o (j^ 

Jj< mi" ul\ jLi^JI S^i^aj aLlSIJ (<u}U,I JjSLujjJI tj& I ju>. LLuio a! SijJ-a- 
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j-^>^i Jl iaLo^I u^l S^LaicJ CjLxj^-i^I j»3-2j (<u i4 1 1 nl i nil ^^3 3JijJl>- «LLijIj 

Arthur Korenberg r; .• 'jjj^ j°b T J ■ ^' a J^j-- I JSLfcj2_JLl!l 3iajljJI ( jjjSj (jr II 

^_3 I j " a j U j i Cjl_4J^_i2l oJ_Os aLjJS d J^_ i J>jjjLiLL<-u «U-ol>. ( _ T 3 oj^Lojj 

■ (38) 5j^l1, I Cjln^tl 
(^LiLo (Ji_«_lj (jjiLu^l li) j<s_4-lJ.I Jl-lj j j I SjJj I (jl (jjjSjj (_ajS tj^-Jj 

(_gjj| oo^-j jji (i>u.jI (jjL^'i/l (_gj) a^I 3JjJlj>JI ^yi^. jj»._jJLl JijjjjKjJJ 

tliL^jj>JI (jl Sc^lJI 3JjJlj>JLi oljiLaVI Ja-lj-a (j-a ^JU-jjs (_£ (jr^ "^.'"j 1 

£ . * (68*^ 

iSjuj^I 31xIL>J,l 4jj^HII Cj I Jljj^-iKojJ I (jlj LujJj 2 j-«- (j-a 3_uLl4jSDI 

10 (j_a ' O"^ -1 L ~ uj (J^*- 4-1 (Q-JJ"- 1 Cy* (JLaAII *-c^oJu < fU^aJL (*3-^3 (jl * t - ?e - 1 

<l£>- (j-a j_iijj (JlaAII j<_il3jJll (j-C- I galS-fl 'I CjVjjla (jl joj .sLuLlII (_y3 *(_g_^>- 
(jjjLijii «_o 4_aLLj_a 4_tJLL>-j|jJui Jajljij (jjjSi! I gl-JjLa (_yl^. «La3jILa '"^Ij 
4_Ljaii 3jua (JLaAII x_cisjj,l (_y3 JjJijsJI JloooISojJI (_ 2 jj (jjj ia^I SJjJijsJI 

(^MiJI Jl-ljj j KjJJI (jL^ I jj VI iSJljjls. 3 1 ml mi 3iajlj (JjjSoJ jjr&J U-> 

I jl (a-ij-i^l (j-a (JljiiUI «_il3jj,l (_y3 Lse.ise.LO I Jj"^j" L^>-j^ J jl^' ' " ' "J*^ 
4_L.i-L--v- J j Jl-^J I CjLIAU £Lxj»Ha tLjiLj/'ii sLLijIjJI 4-lJLi»-jjJl$JI CjLlaJI CxjLS 

(_y3 gLpjl mh II lLsuIjm^JI al i "^'1 (jl Lsc-tac-La (_>ujJ k_l!jm^J.3 LjJj LaS '(j- 5 ! 
j J '^ a Jj! (jL£j .«1_ljL2_LLII '"'Ij alalj (_, i "j'tj-ll jJu^aJJ jji az\ 3JjJlj>JI 
i(jn m>LI tautomeric slj^j.'^l 3_jjIj^j JK mi I ^>>-j j-& <jjfc JJI ^1 j-iLu 
. 3Xl2j . ..1 Ij tL^jm ^LlIx^-jij Jl^JI sLLijIjJI Cjlj£ i—xjj^j (jc I J '/* *"' (_,-3 I aliicJ 
(jjj'n i nil (j^ Vjj) T (J-UijjJI «_o (j^l2j (jl G (jul^ii! Cjlj_iil!l ojui 7=-;U^ 

I Jlj* (j^-Ij .((j^jl^JLlI (j-0 Vjj) A (j^-j^'i/Lj (j>LSj (jl C (j-Jjuj-U-uU j\ i(C 

. Lj^jtLli Jal 3j^v 43 LL iiJ>L^l<jLij ej>»-' "M^ 1 ^J 1 ^ ^ (^LUJI (jljjSVI 

3_LJ_L^_pJI CjIJlJJ^KjJJI (j-0 Jjfi ^Jj(J 3j M I ill! 2 < Ml^/lj (Jjlitlll (j\J Jl^S 

(jjjL_ul (JS (j-u 4_j_Ll>-J)jJu^ lLsjIjj (JS mi" (jl (jS_C_l I la^. ^ *j"'^U (J u I n^l (jLl 

i 1 1 ■■-»■<* ' ^^^^- ^i^j-Ii -i^>-J /*-* ?TJ4>^' ' 4^^' Lr^ A * ^ ' *'**' * tJL5^ o'j t J J> ~ 'j 

r-jljJJ (j^Loj lj_ti.fj 2 _^j a_mj_a II ^->LsVl 2ImiImi ^ 2iaj|jJ| Ljljj ^ 

(_Jj_UI (_y3 l.i n-!e3 -1^^ I u-l sljlll «_o) I I <3J I JSLiiujJ (jl G-A (j-Uji . (j\jl_j£, 

(j*C i nil) j^jj^JI x_a <QLaj|j J^>- (jl-ijiLij/'i/l (j-o J5 ' . ilSJl lil (?-j^jJi,l 
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(JJljla (jl uJl>-^J i f. Lkaj. 2f I ojui^jljj (j-o j-o^l i _ 7 i^ LLoSL^- ^J 4JI ij-^-JJ JuSj 
^ 10" 5 j 10" 4 (j^-i La rjlj-JJ j! V-*J *rHb->" 3-lL">II fr < ""' ij& LtaJJI 
Cjtj uajJI ^^3 (j .h^ (_g jJI I La >i j I J JJ(-a (jl *Jsl^JI <j£Jj • Jluj-iKjJ J5 J*C 1S1J 

\c c_<jlj_a O^ili ojljJLo ^ (jj-i! (^1 10" 10 j 10" 8 (j^i La 7-jl^pJ ^Ji-*^' 

^_3 I j I j ^ ^jLa-l (jl 5^ SI l<33.VI Ld^LuJajipJI 2 .^, ,UII (Jj-^ ' OJ& 
(j_o (Jjl (jLij .j-J^Je-lJIj » • taJI i_ijl>j •» j as i aJ 4_J| 4 j ud 4_l!| (_yjfc lilli 
i". nij-ijs l_L>-V /<s3 ^jj-fljl'i n (_y3 (j_J>»-lj Kornberg ?-j_jJjj^ I j'"~ i a ifu£ 
(jjLJj Sji-oLaj rJJj^ JLj^_laaI (_y3j Vjf jjj^Jlxm (_y^ ioj^Lojj Fresht 
Jlj_*-s .3_j^jiJ,| cjLu-ajiJI (_a (jL? i".i up La Jjl (jLa jJljj L«Jij . dlli jju 
j-i=ej (_g jJI /sjjjal aj-2j '(Jj^iI TTJA}-^' L r*^J^W lj^J^><-i (jjtui ji I r"jj JLuajl 
d-^-jljJLU (j ii i nal (J-i^al "i i ii _i «LJI (_,-Aj i" 1 ^" d *4 *V Sj-^L^o iLjjJI JjJlX-1 
j_j^j*-IJIj » j La 1 1 <_jjL>o Tt-jrmaj (j^LIj ** se ^ se '^^ 5"'JD ' ^^^ t "* 
(_yJI i_£-5JJ L«-« i4_ul_uijSLII CjLpj^>JI I J i iaj flJ (_ 7 ^JI r ' La3.>l I I uaj] ( _ > I3jjla 
jLiju^a T^~* ' c ' ' ^^J'^ 1 """ t -J rt ' k]| (Jj^al (j^a ^Jl>.| a (jl 

jl£ I iLa . SJaLU ' aKj La Ijlo>j .3_loLuII 5 \ . . , \ . . i T 1 ^ <t»_a.> SjLcI (jj» jaV 

(Jl "* I (_y3 SJsLLaJI (j-o j-jjS -i^ 1 ^ JiSJlJjlS iIJl>- LulLo Sj^till •» j -» i aj 

Lxj I Laxja (j-SLj joJ Ijl Lai i L^j^oJ SjLclj Tr—Lre-i^a (JS ud 4Jj"iiil,l (jjuj^l 
2 -»-» i^»i j^iA ^r , im|| ^^3 ^Uai.'^l (j^ ljj>- JjJljiJI <-iJ_pJ JLJjj^. i ^ aSLi 
5j a I LaJI /ojjIj^JI ^IjiieliajLi ; 3_JLaVI 5 iiK (j^la Jt3 Cxuij_La (jl£j 

' a j^ (j^_i JuSj 1 1 Laj>JI (j^ 3_jJL>J| j| LLaiell 3x.j_JI aajjufu Lol ( _ t js L?jl' 
(j^a Mj-^d ^-° Ct^I U^-^J- J^ ^ ".' 2JLo2l Sju^j 5-jj i aj J .><ai AjLjjIaJI j^=-i3 

i^JJI -,U^M II ,-.1j,;Utl j3Ijj jjinn"! <_aL? j_lc JljLo Ijl* (jSLIj 10" 7 x 5 
. hr< r6\ jlj . (4I) 3j5j«I! oLua-tJI j^oi ^ 10" 10 ^1 lCr 8 (^u Uj .Uy a jj^ 

(jl (j^U-i i-ijLjElil 2_uLi --_.^- loj 2_JT Radman (jLajljj Glickman (jLiSLjL*. 
(j n t nl ^y^Jt-i (jl 4_^_l^>- (Jj-iiiiJ dJJ!ij iCj_LJl «UjJoJ1 (j_a a^iI «UjJoJ1 3-d- 4 - 1 
cJljLaCiijtl 3-LiJl>JI (j ii 1 11T (jT qy>- ^ t Sl'ij^a Cfr ji^TaVI 3JjJljJI 

SJjJljsJI (^ (jj^aj Lj^lio Lj<L<j<I t—ijLstlll *-t3e-L^aj 4_J| Joo Lojticj .SjjLc 

1 U-Ltl J Jjla ^j.a (Ji2j I Jufcj . 7t_pe_ciiJ 1 (j^jL-u'^i 1 4_i (J J u i nlj 41^3 1" i n"t ti"i i ill 
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/^jI—lII Lta^J I (JjJ>-o (jl J^»-J J^J • OjIJlJLo (j-° U^HJ- J' ^^-O- lj'j>^ 
Laj^JLj jji ( _ t j_u j|j_<jit I UjJI ( _ T 3 r'lj.ijV! i LaJ- 7-^L^I (_,i^. J-iLJ3 («->j->l (j-« 
(Jls. J^jia j_lC <1cu2JjIj i^jlS *_fljj_o Jj^- Ijufcj i< a^LJaJ j_p ( _ T 3 10 

flUOj d I I ni IL) 
(. I c A-lJ-lo^I u^j^iJ>J\ <_jJsL»Il1 JJaSJLlI ( _ t j* sLulj^JI 3JL-ujJ! «L<i^-a (jl 

. SjjiLiA I J I U-flJ CjLuJj|J_ll! -ijSLj V UjJI (jSL! I CjLLuj^^jJI (Jj-U^Ljj/ (J^ls 

(_jjl (<S-3-J-ij (0-3 (Jj_<jJJ_JI LjjJJ Vjl 4_ljIjjJI 3_1L-Ujjl kljj lL*U!i (j-a VjjJ 
<JjjL£ liLfl ■ -1 j I La 1 1 (j\jj^_jj| 2 I i n I i « ^^3 S-lJLlo'^I (jlajji^J! (j-o (_JsL*J 
K-jJsljilll /_i UaJJI ^jIjjj Vl i—*^=j JiSjJ/lS 2jII «-flJ JjwdJ SLl^o lIiLxj^J^I 

jij^vj V !_<t£ LJj-II (j-II LijJI ,j_a J a ill 3-ij^>o (^ r."" '^"^ -*.>*■ J * Jj 
rljjl -sj^- Oi^ u^ j- 5 ^' (j-° *^ c^l ^-^ -LfcJ ^JJ 'ct 3 "^-^ 5 ! J I '^mhiV 

(j\3j^_i (_jJI Uj-J! «Lx^v^3 (jl (_,i^. • Va-JLo Ij-ol UjJI tt i n t (J ^ jJb Lx-« _>^i 

4JI j-oa! (_y3 jjLJIj i/y_uJjLi (jj/jjjj L^jJI jLjil (j-« (J j I (jlj (JSLjia 7-jIzj 

«■! i-La lal (j.3 3_jjjjj_jVl 3_JVI (j-C i_il S-iJI i a lIlSLj (jl J_t-3 L^-JI jLif 

(jc ' ajlsej 4_^Llo2| (_p3jju>JI /rljjl o^V o' '-*'''•* *'*" (JV^ "-' L ^ a • O^jLJ-^" 

(72=0 " 

< tiSa 3Jl»-Ij (Jt!-'- *J-°>^ jjxVI I J i a » J 

Of I flSLl (__>iia^j iCjLxj^-isI Jl»-| (^^3 (JLtS a-ilo^a jj ■ aj I nlr J^j i nil (j^ 

i3jL>-lj (Jj3-« 3>aj j' J S -it * a)-* -1 '- 4_x3 J^' ^J2( cu I 1 1 nLLa (j-u^ L»-Lj_«l I cla o^ 

Lj_u_ai I L^a o^ ^)ii3j-i (jl (JLtb 3t_Ltf3jJL (j^-4-i ( "j^ {Sj-* L)' * '* Lal\ (j-« (j^-Jj 

(J_Lj_o 3j_oj_i a_)-Lj I 1 c ej La a i pi j ml (L^23 jl) Lc.lji i-i!j"n i u 4JI J^>«J. 

' a I ~ acJ Bj A <ji_i_Lj_ol (j< La^-a. (J-«-S ^_j (_jJJlj_o (ji_i 4 j i u ill (jl ,3Jl>-Ij 

y irtj-1,1 t t_i_ul_b Lo-AJl>-Ij i3jL>-1j (Jj3-« ^-^j vjj * (jLLj_uL>J1 I o rtSi (I i ill t n 

I Jj'a ^>°J (jr^l SlJLlII SJjUILj ^ ta »~ i4_La j LaS? J^VIj j»K^L> JLloJI 

:4jjUiLi v bJ v a j Jaaji ^j ^jjua 

V a/ {A} e"^^ 7 

a I j i "| (j_c 3_o^vLiJI 3 j ULpjVI u n j j-v <lsLL 3j^ >* Gb (*> ,rt. 
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BjAj (jr^^ 1 J JV 0> <jr^ '^ P] = [ A ] O^ ^b • J^ljJI J^W 
idlli x_oj . 4HI ^ 0,5 <j-a jj£t Ltaj. Jjjw ^1 tiJiJjJ i200 (j-a jti^-if 

t LajJI Jjj<-a jjLii Vanderjagt c^au>.jjiJLaj Loftfield jJ-LoiaJ JjU- ij^- 

La-'Tn nlj .i_aVT 10 Jj^sljj-o ' La Sa *lj->-' Sj^Lj 4JI Ijl>-j ix-Lis^J! ! jjt JiLa^^a 

,j^_4J Lx-« j-jjSj j-jM (Jj I Jl»- 3>fj^ Peptide ^Jl-lj-u j-*^o (^ 4^jJI (ji» 

«4_l>-^J^-lJI j-^ 4-uLj-a-iSJI Cj^Lc Lai! I 4jjIjJ (j-o «L»-QJlL-u! 

^ji ^ 2 j a >■ ^j-* ' j ^"' ' "*** 4 *^ iJajLfl . ^-^ lt-^ tj'- a >^^ j * ' '^** * tj' 

^^3 jj i n~ A-loLuJII (J^jj^jjJI 4| i ill i ii ^^3 •» qae laJI ( _ t JLlo2 I (_>iajjj>JI » Lala-ua I 
^j^l «LL-vjJ,l (_5-a3 ^ i aJu jojjj^I Lx-AJ-ii^t-J Lx-ALilS (jLlLvjJi,lj . (j-dLvj-o 
<tl>.jJll (^J . 4J3lLi1u 4-iic «LLajlj tULajt-J Ol <L ..j*tU '^" *^ ^j^ »>JI (j^pJL 
(j ii i nal (j-o «Lu^Lj (Jji^ej Lj vJI (j-° 4 lS>^ _J-*J i(JjiJ_o (_yJI 4_i j I iaj «LulJI 

I Jl^J Sji^SHI 5_lj^"iIII J^iSLa Anticodon J_il_2_o Jlj^SLj Cj\ j SjjLjj^jKjiJl 

jojj-l^l u/Jz-SjJl (J^LfljJI (j^ CT^j'^'' 4l>.jJt! Lt^ .<__>^>L>JI (_j-u-a2l ^_j^ 9-aJI 
? irt^Ju ^-3 «L4_j^L_a J^±£- 4_j_uL>J1 I gj i "^ i ■■ (jjS3 Ct~*"^ <c ^-4- a ^' (_paa-Q^Jl 
(_yJ-ll S-jJ-j.a'i/l (jlaj-ft^sJI *_o J c I iuj 4_c£L!j iaj^UI (j-o (J>1=? L^j'i? JLtill 

L^j LjJj ( _ 7 jJI 3j_uSL!I LLajJ I cjVjjlaj (»j^LII (j-° j '^~ ai 3-LiiLsJI 1^1 . n^L-u 

4_i_Lj_a2l (_pa j o as 1 1 VL^o ye ■ uAj cixjjtj (_,-i-J-o (OJJ-12I IjL^a d 1 n-flJ jo-ijj^l 
£j_c I j I ■ ^ A j jjij . (^jLtuJI (JL«ji!l «_u3jjJJ 4 j 1 nilu I Jl>- ^j j 1 a 3 Cjjli (^J' 
^^J-j-o^l ^j^ ^ -»-ll ( j_a CjIjJJ CjLIxj J-J-^' tLcj-ujj ukjjjajj (JjiJ-U LJj-II 
t^j^-i^-^-i I La^Jl jljuLa ^j a d sej ^jl ( 3^- 4J ^^^l 4U3-jJLI i>jL^3 .7t_pt_x-£ijl 
oJlj* 1", Mi^^j-S Lc:J JLSj .U^a 10" 4 ^jJlJs ^^i^ t taj. JjLj_a diJJLi ^ La «JJ 

3_l1j_oVI ,_p=5_«^>JI (j a aj j Jj^l JLijiJla :rj^>il JW>*-" ^^ 3-2j>taJI 

(j_o jJLi-o^l 3_j_Lj_o^I (J^ijjusJI (jiiSjj jji-VI JLijjJIj i(»j>UI (j-o jj^^I 

JjjjjJI LjjJI ^yk: 3jijSLl,l 4jj>H!I SiaLo^j <_3jjuJ| J^ 3JuI^J.I plLaJ.Vl 
J -1 1 a j La I JlAj iJSiJJi,! Ljj-II Ir 3jj^>.jll JjLSII JjjSJlII i2jI j 3_u>Lji! 
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4_loLuJ,I (j-uj^j-JI 4 1 1 ill i ii /yi TSt 36 ** Q ^ /j ijaVI ^j^ -r-tl r lj . >. .I 
(_pajLjLLll 4 K *u SLpJI l^1>- i— o-p (_£>J 0' '""* ' ' .' F^-** 3 ' I J^-^J 

2_>-L>Jlj '2 ga> (j-o 4-*J3j3 (jSLx-i V (_£ JJI Sj^flJI CjLjj_)^>JI ijJ^Lu ;j\' * *lkaJI 
(Jjjso (j2 I j~<- I . ..j ^ aSj Cjlxj^jI C^JiLna jJia :<Luu "^^J- <j-o A UaJu I ^1 
( _ T 3 (_Jjj>-i CjLu_^>- O-u-H (_y^- Sj^LS (jj£jj 3jix>-j ( _ T Jb (j^ j ii" i n~ CjLjj^sJ! 
Cj2 Jjlaj (J-cLflUJI I J iS 1 1 <Jj-pe-i ->! i ua izl ,_-^- L^LaJOJ i2JL»ji!l I J » i a I j a 

(J_*j«_j (_gjJI I o a iS-L^la I jl . .At ui oIj^uJ^j (_jfc cjLxj^j^I tjSMj . 2_l!lc. 

(jl (jl-3- (_j-^ h'I i iiLtUll SJjJlJoJ 3Jlx>-j ( _ 3 -b Js uu I (_g j La '"' ^jju I flj i 'Al i u 
SjuiVlj JjlasjJI j-$la? J-2J S5-ulj M.r CiLaLil Jj< mi"i ^1 L^jLajj iuj^iaj'^l 

eLj_Lj_«2l ^y*$ o ~»Jl (j_« S J 3 * a t (_lj1^_j j_A CjLLjjjij_aj1 (jlau L)' ^ J 'J' " II 

MS rfi^tij ^ili 4_j_Ll>-J)jJl^j1 ajj*_*2J1 (j_« 4_j_ul>- jJj-uM-j-u f-« SJlJuJ «L«j)^>Jj 
i 4_LilLLajf (_& ct-'J' _pijjll l^J-^ 1 tHJ^" 3 'J.' J " liJLA (SJJJ . js>- iu L^io 

. (j-LJ Jij-d I (_p>-lj (j_c «HI jl_«_iLi I j . . ,.",<" (Jill «Luj^Iaj2l J i a fl ' Lujj>-j 
2 a I aJ ^^Jl I j"M a jl j ^j '^ a 2 J.'JJ ^'' ^jjjjjjjJI 21 1 nl i nil j-Lj LoJ^j 
L#j «U! I j-A (j < V<l_i'a i«LxiI 2 j ,Ua\t II j 2j ,U^tl j-ajJI (jlajjijj i2_u|j i^r 
(_yi 4| i nl i nil ^j La " LaJ^JLcj . «CLuj^Lui ■ La _■ gj lSjjjsj 2ij^>J| -<uJlC 7" ; ' «ajj 
lLojIjij 4 j i in'ijJl 3 1 1 nl i nil (_5^- 4-iaIia2j| j_ojJI J'C i""i i3Jlx>-^JI I j" j b Sjjj-o 
2 _. .UaM tl 3_j_ijL>iJI J^-uM i nil ^yz\j~i~L£ . l Jjj>-'^Ij L&ljijvl (j^_i 2_j_Lp.jjj u i 
tLujjJajl ^3 /tjl-iJI 7=-J>JI (1)~3 .4jjSMll «U,I CjUj^>- j^jeluj ^'"J f-a Lgx^aju 
d J.'JL-' C?-^ Sjl i ii -^Jl (J^L«_J (jl (j_a j-ilSl j-A sLuljjjJIj 4_lILSjjVI «Ull 

(j-O (_gj_u3J^LII tUI CjLIj^v JJ-fl-i (ji^ ljS>-Aj .«LuljjjJI (j^JJ^^jJI A I i nil ii 
j_A 1 4 " I d * 1 1 (J^jj^jJI 4| i nli ii (Jj£ jj-a LgaK: (_paj|j^il /- "I La-Lll Jo I j La iVI 
JoaLseja SjjJaJ.1 2 1 , nl , nil ajj>J\ j\j£uJ^\ 2^LL £y> j-&^\ < i nntt j^jj ^gJJI 
.2_l4j_)J > ^I 3-LJlaLdJI oli Sjj^aJI I j"^ i ' (^ I gok: 
(_gjj| La (_£jjl (jl (JJ- 5 (j-° 3 i/irttl oJui (_y4ji Vl y^- (jl I Jui Jju j-«-<il 

.(jjjLLtl (j-U jS^jVLio jJ>Ojj|jji pLJul (JJJJI si oUlu (Jjv 

(jjuj/I CjLlLl»jj2| 2_j|jij ( _ T 3j SvXLa^JI Cju: I u^>VI ^^» j »l i " u nh 4jLl>- 
(jjj^ (<u .Bacteriophages /<s_ljIj^>JI cjM^I p^J (j-a diL-uj^jiill 2Jilj^J| ^Jx. 
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(j_o (jjjj-aJ I i u-uj tc-u^sI JuSj ./4-olj^>JI CjLuIjj Luria Ljjj-I JJ a I flJ i a «_o 

(_j-2j .cjLa-i^l (j-° (j^JL>Jll (jjju* » jj Lajj Ij^La il^^' 0^ ' "o~»-"ilil (jl < Mill 
5 ,^ ,^. ^t I Jjjj SJjU. Hershey ^^.Juj-Ljfc . j . I j Ljjj-1 *-a jU- 1 969 aLc 
^ulj^JI SjJLJIj fLuiH^VI 4.JL 3nU~iU ^LaLi^V)) Lta-^Ijjjmll jl i.Ull 
.1981 aLc ^^a LipL-uLj ^^a liJjijjJ^ C7^_p ^J ,«cjLjj^_lAJI ^^a 
3_jjLjj/1_o ' a j j a j i j" 3Ll>- luIS iSJljjljj/ iiJj^_Jj 3Ll>- c^jI£ 0^*- ct^J 

3_loj£!j>JI» ^La Medvedev i a-i ) jja, Lui (jjjjj^J L*-j3j .cjLujj uulII SjIjj 

4^>-j^ij aJlSj i Li^sli- (JjLj ( 3'-^' 1924 alc ( _ t 3 LoLU *-o CjjJi^. «LlLu^jjjJI 

3_JjjLA Berlin-Buch «j_>u_aj - tlr^-Lh 1 '' ct^ pLojdl iiUtj'^ -Ijlj j ua-Lall Jl^a-o 

dj-uljjj I .^.j.^.-^ "&■£! 'jS, i nj-a (^ f-LojJI CjLiij'if j-jjje-o 3_oL^"i( l!x-uj3j i nil 

j_l!aj (jfjJLjJ (jK i(j^>i UH^j) l924 o'ji)^ (jt^ cAP l£^' Oy^ f^-^ 

(cLc^J (j-o ljJ>2 «Lc.LoJ OJ%~> (jl J-\Aj O^J '**JJ "."* .•" ^ ** ' 

(j-o 3-ULjJI 2 a^-laJ I j-i" (_ya Jl»-J 4JI iral^Jj j .^*tl Ji^_»_a jJJLa <Vogt 
OjuiLJu Ju3 (jL£ La J£ (j-a IjJLC ji£lj J-^' ^-^J-* ^^^ U^-y^ pL°-i Sj ifuja 

/_i (j^-4^ l$3^3 ^-°>^' Lj^LiJI ojui (j\j 5-tajlj tiJLui jl jj^Ls i(Jj^ (j-a 

3_i_oLiJI d"\t Jaju 2 La j~j a JL2j^I j-3lj i^h j-jjju Li^ (_g? i^^Jajlj^JI jOtl 
dt--vjl I J '^ la iCjLa-l"i~n nVI tfJL^J SJbj^J! C-LojJI CjUejI jii-G Vj . a J ifuJ 
(j-\Jj_i L-j-se-La (_JJl^vI (_yi 4 j j < "a A j i nL^jv SJlio SjLjSLi jLojJI dJJi ^fl 

(J-lI^Ij jjlj L<m^ W^'jJ T .' ' a ' lS 1 -^' tKoestler j I" . ujS" j3j I I j p^ iSj_u£DI 

.^^jjjjallJI (CjLuIj^JI) SjIj^JI /nlr 3_,j,|jjJ (j-dj_i ^^ C^>-^3 Jl^jla ^^ lj_uitA 
Ol a La II 3J iljj (_jJ>i3 j£, '"'j J ta J^S Cj_iLi (j LLLaJ I (Jjtlll plj-il ' kui&x 
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^^J! J 5-j il a ' " J J a J i j" O^ Ct^J-? Cr^ (J-«-*jI f J-ij I J "*• ' a ' ij-i'-^' (jl r Mill 

(_^a (J*JI 3jLii) ^LlSjjjjJJI 3-<-uIjjlI Ijjjitx (j Tj 1926 *Lc ^ LuUl 

tcjj^s i (Jj 1 3_iSj La^U I Llx^.^3 j l£La I ^jlr tlaS (jjij-jJ *sJ 4_c£Llj . C^v^S J(j< a 
. Mendel J J_La Zbj la ' J (jj Jl>. V! CiLulj^JI ^ ,<sJL»Jl jljj JL»-I dlli (jjj Vjj 

(j_a SJiljjJl »l tj 1 »l (J^JlLji \l jU J3 1 jj2 liJLiji LLol (J3^i (1>^ "^Lj "j'*'^' 

3j_oj_> LljUI j_S (J^tjJI JiJS Lolc j ■"■■'- A <j i ii j-4-»-ll (j-a i_Il_jJl «l_bl (jlSj 

(jLwl 4-j^Loj ^_j^ « ' 4-ama.j i(ji_Jj_j (jjjjjjl (J^Ll>.lj ii_j^>JI 4-jL$J J^*JJ 
(j_o 4_Lj_qJiJl «G-Cj_q^x_o i_^jL^v ^1 ?L2jJ1 ^31 4_cSL!j it_ijJL!l {jjl\ <_!j|j^JLi 
(_g^iaJI (jji^JjoJI (Jj3 (j-o ' ^ a J 1 J* t— a3jl i I945 (j ula i tic I j j ui (_5-3j .<_!ujJI 
(J_<_ujtj t4j9LiuJl ^l * gjJtl *_« CjIj '( i n ) '"■*" t j J ?" ' " '*-* ^ J'^ f^-^J t _ 7 ILu^j i nil 
Jju L«-i3 ijj^jjlil JL3j -p'" i M->-jlS (J I o i"i (»^ Q^x-iaJI Cilj'C i ma Jl»-I ^1 

y ^"* q (Jj) UlCQ (j\jl\^ {j\ I uMlX^ijJ i I nS It «_a t 2>?" ' " '1 ^-^l^-O L^^' 1 -*"! LT 3 

(ir-V^v (Jjoi-jli) «LiLj^ (_ya (2yu-iuxljJj^ji ' '" ' ^_'j • Bytyrsky f_/\ < ujuOu^ (J ^s js>~\ 

a^JuljI 4_j_4-ijLSl jj-* * ' I la ^ I c *L_Lj t^ n o"n) i^j-ujjJl (^j_(jJ1 (j-ujJ^-Jl 

4Jij J-±p 0'- J -" J- 5 (*-''- C - *^1 (J-"!-"-"! C3-^- ' ^J.; a J *j-* Jj.' ' " *^L>-1 l^J I II IJ-flJl 
i_3jLJo Ji^ (jl£ (j! Jju «GLx>- JiiiLa i«GL*jl_> a\ jiill «Li^3^3 ^ la «J (j! i-jJ^cJ 

I J S i n^a i">'^^ I ■■" I ■■ q Jl>-1 {j^S Ajl^UU ^j-* J ij (j '"" SjLC Jmj (3^-i * *"" ^^' L7^~ 

Cjl3e-i*)\J 1 Jl^jla 4jj_*oiJ1 Q^j> i nil Jl>.| i _ T b A-i2 > ^j^ i _ T jaS_i L4-1 cQje_co Jljlj_i_u1 
|j_i2j| jJs 1 1945 j. a .^ hj j j , j-qA ^ JjJLallLij idili (J^tS (_>uj>" O^J 
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j £ i nj-a ( _ 3 _3 LSLlI j UjJ (j^=-<-u (_5-3 I^CJjIj 4j^Loj (j-O ij-<-i3l «_o J-4-ij (_JjlS 

j_4JjJ ?7 (iini ^jl t JId t^JL^_t_a ( "Jl^J^S* (J " ' "' ^^ '*\9 . 4_L)JJJ J^ '^tJ-*- 1 

i fl-at-ua JiJ9 I "^ a j v" J^-> (j~5 • '-^'-"^ "J I jjiaelii (jLi «Lj^Lojj «d>-jijj 
dij_a J-JtJJ .4 _i g I «tt C)lj mi ill «U lj-23 «Q>-j|j CjjISLs i4jjJj(J sjjjJ *Ljl-uj 
( _ 3 _3 Jot IL-l \jj o "i i ill js-^JaJj i(j^a- i ii 11 (j_a A^lxixn ^^JLvl nj-lJl "i i u 
3-<-o!j jJ 1 o i ii °> -i to '<_' (jl I 964 aLc (^ I a-uSaj^-p ^1 i .1U (OJ . i 'I i a^Jj^-Ldj ii 

^ SjuiVl aLu (j^i'^Jll jjj^J! j^j>I! ^ S^UjiVI Lo-^J^JIj 2jIjjJI 

t_iU£L!l (_iJj^j SjIj^JI joJLc n—ajij^jLjLO 4_i JjjelUI uLILl&j . dJ i uJLiJLijtj c-ttoJl 

i k-Laj <_aji_<-3ji_<_a (jl£j .«4J^alj Lysenko j*C i . .m I j<s^>o ^jj_g3» j±$ iSJI 

S^JuLLa Cj 2iLj*_a J-a «LiS_c_i (jl^J i^JtXi /cJLcj -" J to c />>"J 4_»L» i qjj^&j^xi 
j-fts>*X\ f-SJJ I'Lu-aitjlJ! «CLu jLvj 4jjSLloL(J^j i Ll>-^J^-lJ!j 2jIj^JI joi^. ( _ T 3 
./cjjijsJI «LojJlj^3 Kapitsa LuiILu^^Lu 7=-j-»^I jlsj .JjulLI 4iol£_i 
4 i i~i 4_Ll^v (Jj^ji i_j3^xj JlcL2jJI ^1 ' ^j^ a jij" iJtH*"' 1970 aLc (_y3j 
4_1jJlj-3 tU-3 ^j-s^j ^jJJI d ••■■ ; '' aL*J! ^ wjl 1 1981 aLc ^ ^j-ajjj . aJiji^j 

3j-jL». <ti_<-j J-*J cLtuiiJ aL«JI (^ dJ i m h'mjI fj^ 43jLj_)-! (_j3! (_£JJI n-Llj^j-ilj 

l1iLjj^>JI (_yfl 3j^v Ijj Jl»- jJjj 3_LjJJL1 cjLcLlJoVI (jl ^^i^. IjiAjj jj JJI JjIjij 

Sjbl d_JI l-IJ ! dilj r-j-JjjLfc fj& V^Cum] Cf^CL 1957 aLc: fjj&j .ijO-^J^iJI 

3_jjj_cJI cjLaj^U ^j^. .^^-t I j ^ 1 1, Li 4-i^, l» i"iV1 Ll^-jJ^jJI ( _ T a J^J^>- p ' "^ 
^^Sj LijJI ^—3 3_LjJJ,I oLcl < mi VI jLjT (_, I r J i<* iJJLL&j . ajj '"Ijl^ (j-3 
L?t>.u 1^S^_a 0j_l1js_« yu^Li i 4_L>> jj^-LjJ 1 4_l>.Lu1 J-a ^ o ^ rt ^^>-i CjLu^>- 

IJlj* Jj^>- L-iLl^ j mi t j^Sj .2 j i nL-uVlj 2 j 2 j _■ La j II pLt-Ju^l LljvjJ^jJ 

. I 988 aLc: j>J^Jj15 (^3 (jtSjjj . fjjijXI 
j^iia . djj^a Cjli 3Jl>-I^j LujJl>- (oHJeJla JjL^Ji,! (jx. LuJl^o Ji^ LLoJ Loj 

/nj?" i ii U (^LlJI JajJI (jl j-<jjj j-p^- cr^ d ^t~ JlJ^. Traut "-Iij^j • -<k J^>-j 



2J6 



pJLaJI Jj? 

JJlj>_o (jl (j-\_i jJLs . LljlJsIj (J-SLj /<sJ pL*_Ju^l 3_Cj^v *_a 5_iLa-"c i nVI j-j-»jJ 
(J^-ljJ,l i a I" -» a /-^ '_>f^ l^-tjj jjt't i(J^>J! S_ii_ili Sjjij u^L>- [^ .-ilj AUtl 
jlj^J j-iiij iCjul *_a cl^-jl^J joj pL«jIi5lJ jji jJI CjuusjjlI I Jl3 . ufca^j-l (j-a 
(_gjj| ( _ T iU (j*$ i(j-G.jL>JI (j-u ^ Lta.5j| (_£JJI (j-ojJI f-a 3jj jJI (ji_i '"'lj alaJI 

JlJ-C j_a-i-ll (j_a 4_L>-j-a /^ Qi^i ?y ^ i no-iej pi < i'iVI Jl»j ( _ 7 Ib'2l I _i i a seJ 

(78*^ - * ' 

» jt i"i"ill (j-o Jl»-Ij ajj Jjlj ^^jjal ' . u a sej (_gJJI ( _ T ll! (j-a^SLiI > j< .""ill 

i". i nj I 3jLa-"n nVlj 3x.j^>JI (jlJ (J^vljJ.1 *-J-a->- (_y3 3-oLlJI i La j taaJ I tj£ia 

t3-jLa-"i i n^Ll -i j S" , ,.t I ^LlJI JaiJ! (jl (_5^Lc 1 -^->j!>J (j-*>^ ^J ^ ij^" • "" 

i flXJJe^a f-a-»- (j-« 'LjJ^- (Jj i*aa>J I (jS-a-i i L-i-LjjSQjt-U tUga-V (_£ JJI liJI jj (JjLa-ll 

J^Li- 7tJj_pJI (jc 3^>oLl!I (icj^sJI *_a 5-1 La- "i i nVI j-Jill) 3_oLlJI i Laj Lajj I 

. (S2) £U^)M (> ^jVl SjujVI f LVl 

<L-ut^£LI! (^ 3j< nLi-u^/l (jLSj'i/l Jl>.| ^Jl^j 3^l_uJJI aJJb (j}» j-a-ij i3^ r "^J 

j_a-ijj I a j j ^ j i j " 3_JI_2_a 4_i i_2j_»j Cjlsc^jus I (_gJJI jojj/VI J-Aj) tljjiaiJI 

2 j a it I «U Jl*j /«J jJljJ La£ d^ejJI IJl$3 i^LtS l-jj^c. j^'i/ 4Jlj .(liJjijjJjj 

(_yi «GjJl>- CjLfliLsol *_a CjjjJLI a j j a * j j »" jJL) (Jj^f! '-(j^ j j ' "t lilljij i3j_ui 

ljj-j^Lj (_^a I_>j^ Ij^ ipL»jiV! Lls-^J^u ^ till jl^j i5Lj!ilj_aJl vliL=tj'^l 
L^JI j-Aj ij-sLJ ^j&jL S^jii. (^ E 1^-iiajJ I 3jjiI^£L)I cj^LsI jlII (^JLill '.3 lm 

«3!uJL>JI CjLasLsoVI oJl^j 3jjfuLJi,l ^Ir CjJl£.Lu/ 

ijJj^-Jj «LlLc (jjj i^JJI (jjLlu^I (^ ii^jLvj.} 10 Sjlj^-JI 4^-jjf-Lfljjl jLLc 

(jl jVI i_3j|jj(J,l (j^ 7=-J-»-^l l3^-l9 .3_uLiLl!l i " 1 1 j fl La II 4^j^UI 2al tall o^jjuflj 
,-.lj aJa cljVjLji_a ^LLas (jl Jj>-j jl iLajb S^tjjaj-o Cmnt 3t\^\l II a JJt 
pLijjl x_a ^yjjuli JL3 L4JI yj* jl i3jlj^>JI 3jvjJiJ 32 ^Lc L4J (j^jJ ijj^-l 
4j-u\j£J\ (JL^jl(jjajj>.| Ll?j I LaJ?a J j'.-.lal r,r<S\ 9 j^a SjIj^kJI oU-jJ 

(jlj 4_Ljj^aILll /jjQill jl 4jjLaJI ^^JoJ JjLS 3Jjia lIxjUj I J iS Ij i c I j Jajj I 
.(_, air aJl2j (jj^a^ i (_,i^. uLt>-l Jl£.Loi3 Jl^S i4jlaL>- (j^J 
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gjiM*\$fel\ 



j a! Ju-a i_i_ul_) i«i_lL^u aJLc t _JJ d **• J ' ^ ' " * iIjSJ 4j*j>-lj-a ( I *) 

Advice to a Young Scientist, by P. B. Medawar (New York: Harper & Row 1979). 

. 4_Te_ajuJl j—3 i_3jjjjlj3 r_-3_La i l>-Lu3 a cd-LUj-n-oJ la diL-W^Lc if I j_!jlaj t _3 la i ^ i ■■! ^jj jJI Jl>- I (2*) 

-oUV! ^ j^jJI J-t^ Sexism (3*) 

-t_£j->-l ^jJlc 4j-^3^ J J''"*" Racism (4*) 

"w ^j.'^ 1 "" -3 JjLL^ »-^LJJ_j " lQ ^ *' " j*tjL3Blj4il LJjjT (jSJa. tCj^tj Pure (5*) 

J\ • a J ' ■■ ^j <_JLjJ->Ji Ljj*. aJ oj_J I a 4_l^j_4_5J1 ^LjJ-uiJi : 4_3 jj j^i jLiJI ?e_ijLLa» ujLJSJ 4ji_>.lj_a (6*) 

t-j-jJj Ls jJ I j^p- t ' fl-J l_j i « aJlaj I 
Solid Clues: Quantum Physics, Molecular Biology and the Future of Science (New York: Simon & 
Schuster). 

■ Jin",, 1 1,1 ^j^ ^j-t^UI ^1 4^j 5JT L^ J^tJ «0-«3-II 3JT» o'j-^ 1 3-<-a5 jJj ._,"< (7*) 



.CdLlljCXd (8 

. Feinberg's Scientific Utopia (9 

«JI (ric x-ua^jz jj_a J Sj '" 4-L^-Ju ^.-A J-JJ- 3 < *- 5e rH J ' "^-'* II (jj-3 j-l^uJ 4_ul_]j_$_i 4_ua_u jj_i ( 10 



) 
) 
) 

CjLjJ apSj}) Clltami <£.ajiJE-a < —lt> lilL-uJl (__3 <LliIjj gS> II d Ca • ill <jl (j*L3^ j-2 t l_l_lL(fca 4_i1j x_u_>j^i (_]} 

rj laJ| <tcj_tjjj j-JuTi-Li ■ '1 >>^pj| ,JLj»J.1 (jlS ULa . iiLLi.uJl (__9 J-JJ-* 1 (jr J H>^ iJL =e - a ^J-^- 1 f-^-J^Jj (3jj>- 

■ eLCj-iu-Il ol}*£-l cJlSjjI 3_L>.l_a. 4-lje-jj L-$JL_?a. Cj JXse-uJ 1 jJ-xi I jJ niLL-oJl tjr 3 

.gj^kAII ^ ^JLLJI JkJI (II*) 

.CjU^MI Sj^Ij (jA 3jJI (12*) 
/I I .»_jLl!I iL^o KiS^SLaj ,jt 3Ja (jSUj Jj»» jjijl .p-jjijJU Iju* Jja. cjUjUU jj jujJ, (13*) 

.76 ^ ,(I993)/I2 
42 jj or ^ j^JL^JI Oj-^J' fcla^uljl ^ j^eljl ' j ^ ' H ■ J<" Mil ^3_ti^u] ^1 j'^Ljj Alan Turning (14*) 

■ jj i ii i-kJI jjajuu 4je_uj Lali^ 

.^ujIj j^a (is*) 

■ S^KJI j| JUu^VI (16*) 

-Tadpole (17*) 

-Malignancy ( 18*) 

. 4jeju r-Lt.uJu.ml ^j-9 lj_>-J-a lj^*__>o_a. (19*) 

:u_ij_iLv Ijci'iljJfl ' a-aJIJj («(_)-* IjJI j tjSUJLI)) *_)Li_CJ 4jl_^Ij_4 (21*) 
The Possible and the Actual, by Francois Jacob (Stattle: University of Washington Press, 1982) 

<-_JL>- *-a 4_ijLJu-a 4jj>-jJ ajJ-xdJ I a t daJI ^£5 lHJ -1 ^j- 1 ^*" j- 1 ^*" (jJ^-mLi Jl^jl-a t j-a) <— )afiL>. I j-ojjIjJSa 
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- 4_Jl>Ji (_3 £jOg>iJl *_Lua /cjj ' ^j 6 ' L»^J31 ■~""£x JJJ- 
iflLSUI Sjljj 0A jSj^j (-jIjSLII I Jui fi->->J "Chance and Neccesity" (London: Collins: 1972) (22*) 

■ ill Luoju^jJ I iJ £ Ljjj-*-" ct^ e^J-^' ^^-"J^'j 
Instructivist (23 
jlj^Vl tfjut (jlj ,juJlj>JI ftljJiJL! tj;jilij (jl e*g IU",,.I 5-j^LLaJI jlj^Vl ^*; <j^ Lr^yl -^ (24 

■ 4.u.uTiSLfl 3jLc dJjjj L$jK Iju IjS-A^ djjjlSJJ j^l (jjfc S^flLLaJ 

■ » LAj Li£ LjL*JI JjiLaJI L^la t -r^>J ? ^ 4-c-j-*^- Lego set (25* 

. Socio - Biologists (26* 

■ oM-cl CjjjX\ J-se-Ul ^yLi (jjjjjUiJI r^bt^aVI) J_x^>J 1 5_4^>- - ^ JtH?^I c^ ^^Ji (27* 

■ (jL^oJVI j_i£ ^j 4JJ-J1J CjLLus jLL-u] : Anthropomorphism 4-ul a i^aJI ^0 (28* 

. Bacterium's Flagellar Motor (29* 
-a priori (30* 

t^jjij-JI 3>aj5) J-4-seJ i^jJI j-4 (J4JJ1JI LJjJI^ . Ribonucleic Acid ^jjjJI (jj-^Jl <_>ia-cj>J I ^1 (32* 

, 1^" o-^jM 4_Jl?JI iJJ £ (_>^Li fc (ft-uu>> (jJ! df * I Ua t^al 1 1 j 1 La t, 

-Intrinsic (33* 
. Encoded (34* 

{JuJuJbjjjA L_i_Jlj tj-»_JI a^*u t _ ;T ^ iSa-ui e_)L£ 4jij>.|j^i (35* 

The Thorn in the Starfioh, by Robert S. Desowitz, (New York: W.W. Norton, 1987 

-Code (36* 

-Infection ^jJlaJI j] (37* 

-The Phagocyte Theory (38* 

-Control (39* 

(j^L<u Lfl^a t^vi-VI '"'1 ■■■jj j a II diLa^Lc w Laj ■ jjjijj^ail ' *U« j (JSLJqj t_$jJI ij^jj)j_JL3 (40* 

. L4J CjI jl_ua-a (j J J^ t^l J^--^^ l^'^j •"" (jl ,j-a j_La_>Jl_) SjJJlII p.1 ilaj Jl AjJI 1_)^L>. 
-SJuLalil j"nV ajJIju tj-a j-a- 1 ,n C? S^ U^' ^'jj> J^ 1 Cr^ 1 J^3^ 4SU»t (4-u.l JuJul^ (41 

-Aftermath of Shingles (42* 

.^jJjlJI jl Infection (43* 

An Imagined World, by June Goodfild - jJlj^j^* <j^ 1 *jH" aJoauU aJLl» u_ibSLI 4*j*lj-a (44* 

(London: Hutchinson 1981 
. Ecotaxapathy (45* 

.4JL)LcuJl LiJLLajj-) *'jj9 4-t.u-Uj j-iajLJ Cjjj^.j-a j-J) ajLtiul L^jI ij-ku (46* 
. j_ji£. (j-aljJI (jj-SJI tj-3 j-JuTtJ I i_3jj>-3_II «1_(_JI jj_a pjj (47* 

("WhatisLife and Molecular Biology" <Llu^>J I l^jJ^_^l_9<<?;>l_pJI ^^jt La»i_iLiSJ 5_*j>.lj_a (48* 
Erwin Schrondinger (Cambridge University Press, 1987) j_3ojjj_Ji <j3j! ' ^J*'"' 

-Wave Mechanics (49* 
tPJ l&H*M J^^^ i£' ^JLH^y J^>VI Julj^V 5-cj>UI 4^LkJl ^ J^ullUI 4^11= (50* 
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- L7 k.l dJaLL 
4jvjJ ^ Sj^ljlXI dJsLlaJI d_w£ j_& kT jIJlIII *3SlUtl oj\jj>J\ 4^-j-S T i£)U)3J$j cuIj k (SI*) 

.TSjI^I 
SjjUJI Su^UI CjLil^-pJI) ^jm.ItJI *j>uV| Lj^UJIj 4j^jJI 4w„;-»J1 Lj^UJI ^j Garnets (52*) 

tCjLJjjJliLlVI (jV tCjIjJJI j\jJoJ-uj\ j-i ■ ■■, y\ j^c Bj-^Lc 4jJl-JlZlJI pLJ-ulJI 0' fr>l*XI 0-° (53*) 

. 5 <j« ,^.11 ^Jui jjjlc i_tl*J tJ _aj^iSL3l dJLulSLtJJ j^SJ . 3lj_<JI tjr 3 L^iajAmj l^"alU 

-Complementary (54*) 

-Antibody (55*) 

-Antigen (56*) 

J Lib- 1 5-K.aJ (CjjjLcjJ ^,.4 t CjljjJI (jja 5_ajii_U 4JL>- ^^ Entropy (d_uaj^j^?l) 4_u_jj_laJ^M (57*) 

u t , ,n <jf L yJl_uIaJI (^8 jjl^ Uj . L^l SLSjLji 4JLv JUivl ^J 3*jtx:tl 1^_JJ jji^'r.i u~A\ 5JUJI 

4_LJVj_a 4jjaj_Laj21 (j_aSj i_*JJjJ (Luj-Sj) LuIJ t __Lt3j^JI t __A 2L4I0-I j^&\ dJL»JI CjjlSa t(t <^>-j-a 

9-Uj^ La jVl 0>^ f J ^ : " n (j-*J ^LaIjvI J^Vl 4JLj>J1 t^Jj SLa^IaiXI cA2jj\ lij Lai ( *U J< ,\i 

-3-j^J' CjLuISLII 3-j-cj alutij t d_JL_o 
(jj jj (5jJu-c 0-<-a-Jj ^a-->JI (^ d_cia-La <Ui-u!S^a dJsLL ^1 t 5_JL_o dJsLL SjLaJI alut> Jl<u (58*) 
j-uua -T d_d_LLaJ,l 3jlj_>JI d_j*. ;J t __5 (j-CLtS-ifl Uj J j-^j-j (jOJL>- (j^_) 4Jlcj*Ji 4jjj)j_Lajl j-J-»J J-A S 

5_j_<i_£ ^jLluj t^-4^ (LIjIj l^cjtjv fr LSj *_a) d_Lij>JI ^.l^J 2_Jl>.IjJI dJaLUJI j_Jg ^ ToS jljJiXI 

.^jSLaJI J^tlJl 3JU- ^ 3jl>^JI 

d-jduJ L^JJI w »lacVl ( J-c-*JI jji ,^^^-31-^:13-0^ Jj-^o ^at-UJ La d_Lcj>J 3j^»JI 4lLLaJ| j^i3 (59*) 

-4jjIj 3jIjj>- "Lft-jJ tj-3 Jj^tjJI Ijui 
4jjLjij^ jf 4jjLjj_^ d^LL CxJl^f ^Ijj-u d^LLaJLj 4^L>JI JijjJj dJLc^aj Adenosine Triphosphate (60*) 

J^j tJ iil djOll Utl 4jjJl^ jLULlu-a-^ -3j-*-l flJ •'— )LL_uJji3l ^Lij jjJjJ-Lljl ^J Lfc-LtJ Jjjcjj t4jJT_jl 

jjjjjjjj 2 I a) dll a 1 ua-aJl t _j^J O^jj-*- 1 - 1 ' JuJlJ*. ^j-a ■*■ • '^^Q L^j j^liejJ j^LoJ I jJIjjjvI ^j.a Cju apSJI 

■(cj-^ 1 o^-^ >* 

■Lij'j^ Lil^be-a ,jf ^1 Enthalpic (61*) 

Lg-La jlj_i (_y!*JI Cipher 3j_iiAJI ^c L>.j-l^^ i ailtau J-*_3 'JJ-^'j Ll^uI J^- 1 ^ Code J <—ajju (62*) 

-d_wUUI 

(,-! liaiJl) f-lj-iJI t^ 4jL1j3^ i—tjjpJ jjije-a jt tjj-c-^J j»L^J ^J :Stereospecific (63*) 

-Randomness (64*) 

-Orderliness (65*) 

-Encoded (66*) 

t_£jj_a_i-u_3 ^^-i <i">-_g J-^--*-" '*— '^3^ L<t4J-a J^ ^^3 ^jJLlj (J^HJljJl>. t j_a ^i j-t^ail i_Jji]l (JjSJIj (67*) 
. (jjjj^jjj-u t(^u!a£.)a (<^_c-jj t(^_!jl) ijjujiVI ,j_a 4JaSLa da-tljjJ (JQJljJlj*JI ' ^"* '"j" J? ll i^LuJl jric 
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<Lmlm i__6 t JjjLJ I /jyjij Jl>- <j-a 4jL! Jl>- jJSLs t Ju j ftJlSoJ j-ju-uJ ■ La ^ (j_u l_i_u I + j^Li_u ,j_a 4J_aSLa 4_SJl>- 

. d r <^ l «~ J i " 1 1 \ | I r\ |jS fl ' I /? ' I fl 1 S» 

. Chemical Kinetics (68*) 

.J-^SU ailkXI :Fidelity (69*) 

-Methylated (70*) 

^a_i_u el *j Jo II j_^ -J^>-9-> Vj t4jjj-a2 I ,_>l3 a^i_>Jl ,j-d <LL-tiL-ti j-& (j^jaj-Jl (jL) LLA ^jLSJI j^JlJ (71 *) 

^JS-3 . Cj LLuj aj_iJ I L$_La jjj^JJ /jyjJl t _Ja2 I i_3jj>- 2 I t __A i _^j-cj»JI jJula i lj.Li.al I ua »a> D^J '"''" 

. (l_»_a (J^Jj 2tl_! al) L^J-mJ-mJ 4_Sjj_Laj La) a 4_uajjaJ>* ^-^ * ■ i_3^Gj>.1_! La) jj>- VI £yC i aJUJeJ (j-Ufljj 

-Methyl Group (72*) 

. Gibbs Binding Energy (73*) 

^yjJI CjljjJI 4Sjj>- 4_ulj_JiiL_a. CjIjUU 4_£j_>JI 4jj tajll «_a (jialal " dJLut (JjSLj <jf (j_jj (j-o (74*) 

. Ijl>- amj^ 4-cj-i.ijj LJj-JI (j-c L^iitajj jl (75*) 

*<iL>!>** Liil^bt^ <j^ i£' Enthalpic (76*) 

. Electron Spin Resonance (77*) 

djLLijJLfl '4jj-U' CjLJl^_pJI j^u J-4^Lj (J-l>- V] *£u V l-jI uaa.Vl (jl Lid. ■ la -^N '■ (jl ^-^*J (78*) 

Jl*j C^aaJflJ (j^l <-£i!j AC j^-Lh t j-a 4_a_LSILa 4JL>-j-a t _£ CjjLS _L>-I a ajj Jl*j ■*■ j fl fa 1 1 CtC I Eaj i ■■' (jyjJI 
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